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CLIENT
Power /CRSS

LOG OF BORING NUMBER B-101

STS Consultants Ltad.

PROJECT NAME
Northwestern Memorial Hospital

ARCHITECT-ENGINEER
Ellerbe Beckett/HOK

SITE LOCATION <O UNCONFINED COMPRESSIVE STRENGTH
Grand/Columbus/I1linois/McClurg Ct.; Chicago, Illinois _ JONS/FT.© ‘ 5
£
= Z S| euLastICc WATER LIGUID
™ ‘§ - E S| LT CONTENT % LIMIT X
P4 STl NGl e a e e - 8- - - - -
c 2| Jw 5 DESCRIPTION OF MATERIAL = = -';-‘ 3 x- e
=z =| gl 2|5 EX|E8 10 20 30 40 S0
T W [+ Swnl 1 -
o 5 w| wiwiw | o0
= § ;is =-lsw ® STANDARD
&7 =
2| Z|3||SURFACE ELEVATION 5 |28 0 oo By
Pa . F111: Silty fine to medium sana, little gravel :
[T|  2nd brick, trace CinGers and glass - gray and <1 @q
1 |SS r‘eu;usn brown - medium dense to loose - moist é .
{SM J
<1 .
2 |Sss : N
R DA : 5 N 2
Fill: Silty clay, little brick. trace gravel and .
3 [ss |l A sand - gray and reddish brown (CL) <1 ® ®
. H /
PA : /
BE F111: Cingers, little silt, gravel ang sang, - 1¥46° L7
o0 AL B trace brick - Dlack ~ 100Se - MD1St (SM) < @
4A|SS [J P4 TF111: Silty fine to medium sand, trace gravel 4 N
100 RE- and brick - Drown to Drownish gray -~ lodse - 40~
5 |ss I_L moist (SM) <1 GD‘._ ®
“
Si1lty fine sang. little gravel - Drown - dense - ‘.
RB saturatedg (SM) -
150 J r,
6 [SS |.L <1 &
\ 4
RB \
200 ! :
7 s <1 1‘
s [[[L B
M
[o]=] .‘\
i Si1lty fine sang, trace clay, gravel and peat HAN
- gdark gray and sligntly black - densgé - :
) saturated (SM) . 5 \.
8 |ss l <
Note: Sample 8 - slightly organic.
Silty clay, trace gravel, sand and shale - gray - ’ 4
RB mediuym to very stiff (CL) L7
/7
30°0 . L7
9 |sT l_ o I,
}
]
RB \
Ko |
10 |ST l » ?
[y |
RB !
{
-4 00+ R L RPN ISR AP U PR W B SUDIP PN DISIPIPE PP
% Calibrated Pgnetrdmeter
. continued

The stratification Jines represent {he spproximate boundery lines between soj) types: in-3itu, the transitjon msy be gradual.
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CLIENT LOG OF BORING NUMBER B-101
- :—:] Power/CRSS
- Y PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Lta.| Northwestern Memorial Hospital Ellerbe Beckett/HOK
" SITE LOCATION <> UNCONFINED COMPRESSTVE STRENGTH
Grand/Columbus/I11inois/McClurg Ct.: Chicago, Illinois _ JONS/FT, R 5
£
= S 2| PLasTiC WATER LIGUID
. o ‘g' n E § LIMIT X CONTENT X LIMIT x
£ 8 (el DESCRIPTION OF MATERIAL S| S X @m-oo-
3 z =| 2| 23l 85 10 20 20 40 50
o EJ 3 w w w E o g 6 ::
&l S 2| 2B g7 28 ®  BENETRATION BLOWS/FT
S| & |&|e|SURFACE ELEVATION 5 = 10 20 30 40 50
Continued from previous page
‘ "TTS11ty clay. trace gravel. sand and sha e = Tgray - [ AN T
L5 i1ty clay, trace gravel, sand and shale - gray -
) 11§sT medium to very st:?f (cLy gray
3 = t
RB
50
121ST
RB
o1 L1 NN
13187
RB
N U
14 |ST
ou U
o Si1lty clay. trace gravel, sanad ang shale - gray -
] 15 |ST _l_ stiff to very st:f? Icu) o
RAB
' 650
y 16 |ST l
8 ,
Silty fine to coarse sand, little gravel, trace /
E 00 clay - gray - moist (SM) ./
= 17 |sT {1 g
A
]
[a}=] LY
- Si11ty clay, trace gravel, sang anad shale - gray - \
75y very stiff to harg (CL) \
1B ST i .\ * / *
BE \
19]s7{[ L -’,(7()*
au_ 3 TS e P e Sy Somoppety (s Prpep— @ S P P qpe—— s
3 . Silty clay, trace gravel, sang and shale - gray - .-1 I 1 b
é novery stafyickowy N T T T T
- ® C3librgted Pmetr%meter
o . continued
The stratafication lines represent the aoorosisete boundary lines between soil types: In-situ, the transition may be grocwdl. sTs Job N0.27313 SHEET NO. 2 OF 3
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] CLIENT LOG OF BORING NUMBER B-101
'i - ;’:l Power /CRSS
A PROJECT NAME ARCHITECT-ENGINEER
; STS Consultants Lta.| Northwestern Memorial Hospital Ellerbe Beckett/HOK
i STTE LOCATION O UNCONFINED COMPRESSIVE STRENGTH
Grand/Columbus/Illincis/McClurg Ct.: Chicago, 1llinois _ JONS/FT.C ‘ s
£
= S 2| PLasTIC WATER LIGUID
w =] S S| LmTx CONTENT X LIMIT X
E 8 |wiE DESCRIPTION OF MATERIAL s S8 x---o-- ®-----
4 x =| 2| Zials ESEE 10 20 30 40 50
= o 3 Swl| L=
B wl wiwhy o] ov
- o 5| EEE 20185 ® Ho aox
&S| 3|55|2|SURFACE ELEVATION 5 -] 0 zg 30mN Ekm’?o'
Continued trom previous page
vy o} 0 IR N S S S DD ERIIRIDES INNRIEUE PRSI PGPy NP RN FRDNS SRPIDNUIUN N
S1lty clay, trace gravel, sang ana shale - gray - O_._.I . O
20 |ST _L very staff lCL;ML)g s *~, \*
— 4 o
~ '~ Silty clay, little sand, trace gravel ano shale p 4 ]
_ —E Y I_J_ - gray - very stiff to nara (CL) 128 ® Ox7+
N4 RB !
P ST ® O+
nm— RB ! 0.9
———123 [ST [ 130 ? OO0+
i
RB I
\ 0.4
A TSTIT 132 ¢ ® / +
———  IrB ‘ ]
: thoe"
25 [SS|[ . O 3
— RB !
: 1
26 [ss|] 4 NS, BN O,ﬁ
RB
L _ .
——-27ss|[ |1l ® K )
: ] Eng of Baring
Borenole grouted upon completion.
o Casing used: 30 ft. of 4 in ) J
-_ — % Calibrdted Penetrgmeter
SS* = Stangard penetration value Dased on first
. g 6 1nches of oravang.
—
E: —
I
E':' )
The stratification lines represent the approximate boungdary lines between s01] types: in-situ, the transition may be gradual.
wL WS OR WD | BORING STARTED STS OFFICE
8 ft - 07/13/92 Northorook=-01
WL BCR ACR | BORING COMPLET ENTERED_BY SHEET NO. oF
29 ft 0”13/92 KKB 3 3
WL RI16/FOREMAN APP'D BY STS JOB NO.
B-61/06 MAK 27313
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CLIENT
Power/CRSS

LOG OF BORING NUMBER

B-102

PROJECT NAME

ARCHITECT-ENGINEER

STS Consultants Ltd.| Northwestern Memorial Hospital Ellerbe Beckett/HOK _
SITE LOCATION O UNCONFINED COMPRESSIVE STRENGTH
Grand/Columbus/Il1inois/McClurg Ct.: Chicago, Illinois _ JONS/FT. a s
£
= Z 2| PLASTIC WATER LIGUID
v 2‘2,’ - | 28] LtmTx CONTENT x LIMIT X
£ & |wlE DESCRIPTION OF MATERIAL 5| S| X---o-- ®-----
z | gl Zl5l- ESIES 10 20 30 40 SO
S Wl wl w u§ Bl &S
S 8| 22 27185 ®  PENCTAATION BLOWS/FT
S| & |3|2)SURFACE ELEVATION > a8 10 20 B 40 S0
PA Driller’s observation: 3 in. asphalt, 9 in. stone
fil1l
1 |SS F111: Silty fine to megium sand, little gravel, <1 &
trace cinders - brown and reddish brown - logose @
2 |SS to medium dense - moist (SM) <1 .. ,
PA 1
5.0 P14
3 [ss | <1 o]
\
+
nR '
F11l: silu tine to meagium sang, 11t§1e gravel, i ... IPYE"
trace clay - orange-brown and sligntly gray - | e 4 1 @& O} |} TTee? % 3
4 15S I-L extremely dense [SM) < .‘ N
iLY A Silty fine sandg, trace clay ana gravel - Drown <
5 |SS l to orownisn gray - extremely gense tg gense - 1
saturated (SM) '
\
i
PA \
1
5.0 \
6 {SS I_L <1 ® B
] .
|
RB 'I
200 ! F
7 |ss || < ® &
1 N
\ :
RB ; ;
1 :
Pas 1§ 1 -
FRE < ° 8
[}
Salty clay, trace gravel, sand anag shale - gray - :
RB soft to staff (CL) | ﬁ
\v!"
300 :
g |ST 109 ) @
* T )
!
RB 1
1
CeR O
10 (ST _I_ 110 .‘
i
1
RB \
]
» C librAteu Penetrgmeter
. continuea

The stratification lines reoressnt the spproxiaste boundary lines between soil types: in—situ, the transition ssy be gradus).

s1s JoB N0.27313

SHEET NO. | ©OF




CLIENT LOG OF BORING NUMBER B-102
. l - G‘ Power/CRSS
ko A PROJECT NAME ARCHITECT-ENGINEER
: S1S consultants Ltg.| NOrthwestern Memorial Hospital Ellerbe Beckett/HOK
“ SITE LOCATION O URCORFINED COMPRESSTVE STRENGTH
Grand/Columbus/Il11inois/McClurg Ct.: Chicage, I1linois _ JONS/FT.S 4 s
£
= 8 81| PLASTIC WATER LIGUID
v g =8| LIMIT % CONTENT X LIMIT X
= 3 ] =T8S X=====- ®-----
E S8 |w 5 OESCRIPTION OF MATERIAL = '-;. -
b z =2l Zlal E|28 100 20 36 40 50
8 W b wlwis 8leg
S Slgl glzig 27 eqn (2 3252‘?3‘.‘?on BLOWS/FT
¥ %| Z|Z|8|suRFACE ELEVATION 5 |8 0 20 30 46 so
. Continuea from previous page
" Saa— TTTEIINY €iay . trace oravel . sang and sha fe T gray ool T | Auinin M ebt Shhl SEEEDy
o 1lty clay, trace gravel, sang andg shale - gray -
11|87 u_ Sott to eriff (eo)° ° 112 ®
]
E g - 1
RB i
- I
350 u
p 12 |ST
" i
1
RB I\
1A -
13|sT ¢
[}
1
RB !
4 [
hola LY
Si1lty clay. trace gravel., sand and shale - gray -
143sT J_ staff to very staff (CL) O :.
A
= RB '
600 !
15]ST »* 3
R N —— !
N N 4 AB
o
i 16 |ST _L
: RB
!
" IU.U !
- 17 |ST _h L P
\
\
% fe
) 5.0
: 18 (ST
=4 189 |ST ..[.
5.0 |n{a]
% ................................................................ RS FRORPIPIONY GUPIY 45t B JORPRPIE SIS PP R
= x G l:lDrTeu Pmetr&meter‘
ﬁ . containued
. The stratification Jines represent the soroxlsste boundery Jines Detween o1l types: in-situ, the transition say be gradual. s7s JoB N0.27313 SHEET N0. 2 OF 3




CLIENT LOG OF BORING NUMBER B-102
- :1\ Power /CRSS
B A PROJECT NAME ARCHITECT-ENGINEER
¥ ST Consultants Lta.| Northwestern Memorial Hospital Ellerbe Beckett/HOK
B SITE LOCATION < uncongugn COMPRESSIVE STRENGTH
Grarid/Columbus/I11inois/McClurg Ct.: Chicago, Illinois - JONS/FT.S P 5
£
= & 2| pPuastICc WATER LIGUID
[ § > § LIMIT % CONTENT % LIMIT x
8 |l DESCRIPTION OF MATERIAL ol SH e nn@ommm
z 3| 2| =5 E>|Sg 10 20 30 40 50
o W [==4 o w LI
w o w] o wihujo @|{ ou
83 7| gzl ZTI8E| ® HNTARiov eowsser
&S| & | [#|SURFACE ELEVATION £ Yy ©  PENETRATION BLOWS/FT.
Continued from previous page
. 147 G UM SRR SRS B SRR (Y FUS SR SR
N Si1lty clay, trace gravel, sang and shale - gray -
- 20{sT J_ Stiff to very Stitf (CL) aray. ,‘(5\{
3 BE L T~
24187 ]
Clayey silt, lattle sand, trace gravel ano shale
e - gray - hara (ML-CL) !
cclal 1T Silty clay. lattle sang. trace ?rave) ang shale 134
. - gray - very stiff to naro (CL
R8 1
ST 130
RB
24 |SS
[ ’ X
‘ RB I
25 [SS[] L »
+f RB
h> o LU

26 |ss || [1]
] o

p— 2755“]_ ‘p K

End of Boraing
Borehole grouteo upon completion.
Casing used: 30 ft. of 4 1in.

Vit
x
(2]

3librateg Pgnetrgmeter

W

e

The stratification lines represent the approximate boungary )ines between S0} types: 3n-situ, the transition may be gradual.

I WL WS OR WD | BORING STARTED ' STS OFFICE
: 9 ft 07/14/92 Northbrook-01
4 wL BCR ACR | BORING COMPLETE ENTERED BY SHEET NO._  OF
J 21 ft 07914/92 KKB 3 3
WL RIG/FOREMAN APP'D BY STS JOB NO.
B8-61/07 MAK 27313

. .

B St RSN




.

"]

W N,

[ % . oo

O)

U

SIS

STS Consultants Lto.

CLIENT
Power/CRSS

LOG OF BORING NUMBER

B8-103

PROJECT NAME
Northwestern Memorial Hospital

ARCHITECT-ENGINEER
Ellerbe Beckett/HOK

SITE LOCATION )
Grand/Columbus/Il1linois/McClurg Ct.; Chicageo, Illinois

TONS/FT.2
1 2

) UNCONFINED COMPRESSIVE STRENGTH

. continued

5 4 5
Q.
a2
= 3 2| PuasTIC WATER L1GuID
W § - |=S] tmarx CONTENT X LINIT %
T 8 w = DESCRIPTION OF MATERIAL =Eolgg] Xooooo-@e-oo-
b . - ['s
z 52| el Za xS18g 10 20 30 40 S50
o W o S wl 1 =
[reRier il TR TV 1VY trr} ol ov
w o= g:_: ;gg jolel = ® STAPD;RD
T PENETAAT FT.
x| =|5|2{SURFACE ELEVATION z -] H4 2gNE AT ION 3'60"5/510
BA Driller's observation: 3 in. asphalt, 4 in. stone 1
fill
1
1 |SS F111: Silty fine to megium sand, trace gravel,
mortar, Drick, canders and miscellanepous rubble @
2 1SS - gark grayish brown ~ medium dense to loose - 2
— mpist (SM) : I
LU Fill: Canders, trace sand and brick - black - L o5 |
3 1SS loose - moi1st {SM} ® .......
PA (A A R N R i R
F111: Broken concrete, little silt ang sand 2
4 |5s ..L - lignt gray - mpast iGM) ,/d
: RA
LY ] Possable f11l: Fine s?na. iittle s1lt, trace / §
sS cinders - brown and slightly gray - dense - 1
d moist (SP) .\ g
Si1lty tine sano, trace gravel - brown to brownish
gray - gense - saturated (SM) \
Pa \
N .
150 \
A8
6 |SS <1 » ®
1 N
| i
RB | N
)
200 ! 3
7 |ss <1 ® 8
'
\
RB '
. ! 3
oLy | :
8 |sS < o &3
\
\ B
RB \
\
KAL) Voo
9 |SS <1 ﬁﬂs
1
Silty clay. trace gravel, sand and shale - gray - ,‘
RB megium to staff (CL) ;
[
350 !
10 |ST 109 D ®
/
1
RB \ 1
!
10 0 . U bemomalrcecadaaan. [ VRN / SRS RPN SRR A

Ilibrlten Penetrgmeter

The stratilication Jines represent the approzisste Doundary Jines between s03) types: in-situ, the transition say be gradual.

STS J08

N0.27313 SHEET M0. 1 oOF 3




} |CLIENT LOG OF BORING NUMBER B8-103
< F‘ Power /CRSS
- A PROJECT NAME ARCHITECT-ENGINEER
g TS Consultants Ltg.| Northwestern Memorial Hospital Ellerbe Beckett/HOK
SITE LOCATION O uNCONF!Ngo COMPRESSIVE STRENGTH
Grand/Columbus/Illinois/McClurg Ct.: Chicago, Illinois _ JONS/FT. 3 ‘ 5
: £
= 3 2| PLASTIC WATER LIQUID
. § -2 Ltmrx CONTENT % LIMIT X
8l el DESCRIPTION OF MATERIAL HOEE
: z 2| 2| Z[sls £ 28 10 20 30 40 50
; & Wy wiwld 8l o0
) S EiglERB £718% ®  bencThar FT
= w A .
z| 7 |Z|8[surFACE ELEVATION 5 |&28] B w6
3 Continued from previous page
i
7 TTTE1NtY thay. trace gravel, sand and shaie - gray - | | 1T AN TV
. 1 clay, race rav . an an - y -
” 11|ST J_ meu:zm tuyst:ff (CE) o
RB
q —
1 12 |sT _I_
RB /
!
!
Silty clay. trace gravel, sand ang shale - gray -
13|ST .|. stiff to very stiff (CL) X
\
RB !
- el i \
14 |ST _|_
) *i
J e
. 11V .
J 15|ST J_ %
: . ‘
RB \\
550 . \
16{ST _I_ x
1
¢
R —
Silty clay, trace gravel, sano and shale - gray - '
0 stiff to nard (CL) '
= 17187 J_ Note: Sample 19-1rregular sand lenses. ? ¢ Dx
]
]
RB i
!
750
mu ® ( -—D
18 |sT ) * *
1
& Hg
1] o p
j 19 |ST ?'p Op‘
E \
: — . Silty clay. trace gravel, sand and shale - gray - -1 """ """ § Rl bk i AR REb I
%" overy staff ICU) et
2 » C3librdteo P’netereter
B
J . continued
The Stratification Jines represent the soproalmste boundary 1ines between so3) types: Jn-situ, the trensition mey be gracusl. s1s 08 N0.27313 SHEET N0. 2 OF 3
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CLIENT LOG OF BORING NUMBER B8-103
~ Fl Power/CRSS
A PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Lto.| Northwestern Memorial Hospital Ellerbe Beckett/HOK
SITE LOCATION O t:gggr/a;:ngn COMPRESSIVE STRENGTH
Grand/Calumbus/I11inois/McClurg Ct.: Chicago, Illinois = \ L 4 5
&
= g2 PLASTIC WATER LIGQUID
o § — ol LIMITX CONTENT % LIMIT X
—_ = ..'m. -~ Xeawoee=-n@P-----
E & | w2 DESCRIPTION OF MATERIAL so|S8
z =l 2| 28 S| &8s 10 20 30 40 50
Wl wiwlS ORBlsS
B2 S 2 ; > o I STANDARD
gl &8 Z |8l ®  PENETRATION BLOWS/FT.
%| %|Z|2[SURFACE ELEVATION 5 (&8 0 6 e %%
Continuved from previous page
1 s SN A N S O U Lo Ny VSR RPN SR SRR (RS P PN SR
Silty clay, trace gravel, sandg and shale -~ gray -
20 |sT very stafr L ? Ox
I
|2ia] i
21|ST J_ . oM
B0 RE
22 |ST J 2%
= ~
Silty clay - gray - very stiff to meaium (CL-CH) N
23|sT J_ Ox | @
(0.0 laf ,
24 1{sT o x @
X 1
Clayey silt, trace gravel, sang and shale [
25 |ST - gray -~ staff (ML-CL) q *
* rd
i 201 Si1lty clay, some sand, trace gravel ang shale @ A D
RB - gray - stiff to hard (CL) ' NI
Driller’s note: Bouloers or obstructions from ! \\
27 ST 1T 95.5 to 96 ft. O—
RB Sample 27 - Dadly o0isturbed. 1
Q00 Ve
28 |SS [ e
41 SN . .
RB s
1
29 (ss [
] *
Eng of Boring
Borenole grouted upon completion.
Casing used: 30 ft. of 4 1in.
» Calibratec Prnetrc]meter
The stratification lines represent tne approximate boundary lines between Soil types: in-situ, the transition may be gradual.
WL WS OR WD { BORING STARTED STS OFFICE
14 ft 07/15/92 Northbrook-01
L[S BCR ACR ) BORING COMPLETE ENTERED BY SHEET NO. OF
07?15/92 KKB 3 3
WL RIG/FOREMAN APP'D BY STS JOB NO.
B8-61/07 MAK 27313




~

3

SiS

STS Consultants Lid.

CLIENT
Power /CRSS

LOG OF BORING NUMBER

B-104

PROJECT NAME
Northwestern Memorial Hospital

ARCHITECT-ENGINEER
Ellerbe Beckett/HOK

SITE LOCATION - Fe uuconrmsa COMPRESSIVE STRENGTH
Grand/Columbus/Illinois/McClurg Ct.. Chicage, Illinois - JONS/FT.S ‘ s
£
= 3 2| PuasTIC WATER LIGUID
v =4 =8l LMy CONTENT % LINIT %
—~ z z OO Xommmm e - @mmmm =
c 2 w5 DESCRIPTION OF MATERIAL Eo|DE
z z| el ZiBl- ES g 10 20 30 40 SO
a W T Wl s -
W o w wlw =] (=5}
5lg|glge STIEE| o e -
zo TRATION BLOWS/FT.
Z| Z|Z|8|SURFACE ELEVATION 5 (&8 W% 20RO RO
PX Driller's observation: 2 in. asphalt, 2 in.
crushed stone fill 1 w
1 |SS FITl: Cingers. some brick. Iittle sand - dark (e
ray and reddish Drown - medium dense - m01sS ERc
2 [ss[[[TNTse 1 R
= Fill: Silty fine to medjum sano, little clay, 1
trace gravel, cinders and glass - brownish gray - =
3 |ss l medium gense - moist (SM) 1 @ .
F111: Silty clay, little sand ang brick, trace ,
RA gravel and cinders - grayish brown - medium (CL) " .
F111: Silty fine to medium sand, little wood, 1 ®e ®
4 |SS trace clay, prick, cingers and mortar - Orownisn 4.
gray - loose - moist (SM) z
PA Silty f('én)e sand, some gravel - Drown - dense - ./ ... 50
moist (SM 1 .
5 |ss [ . @
J .
\
RA A
Silty fine to very fine sand, trace g(ga;/el \\
— - brown to gray - dense -~ saturated o
6 |ss|| <1 P
i
i
RB '
i
20 I
7 |ss ] 1 ®
1
‘ .
fRB ! :
) :
e | H
5 [ss]] < ® 8
\ s
¥
RB '
LI
30 R
3 |ss [ <1 i§?
Silty clay. trace gravel. sano ang shale - gray - ]
medium to very staff (CL) i
RB [
i
35 '
10 1sT 108
roAcT *
*
RB
\
1+ S LU USRS RUR PR SRS U ¢ IR IS SRR NIRRT
» Cjlibrgtea Penetrdmeter
. continued

The stratafication Jines represent the aporoxjmete Boundary lines between 301) types: in-situ, the trangition mey bDe gracuml.

s7s woB N0.27313

SHEET N0. 1 oF 3
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CLIENT
Power/CRSS

LOG OF BORING NUMBER

B-104

S

| 2P

STS Consultants Ltd.

PROJECT NAME
Northwestern Memorial Hospital

ARCHITECT-ENGINEER
Ellerbe Beckett/HOK

SITE LOCATION UNCONFINED COMPRESSIVE STRENGTH
L TONS/FT.2
Grand/Columbus/I11inois/McClurg Ct.. Chicago, Illinois - { 2 4 5
£
= S 2| PuastIiC WATER LIguID
= o] =8| LIMITX CONTENT % LIMIT X
= =z z == s Xommmm- ®----- A
= 2 | w a DESCRIPTION OF MATERIAL =2 &
=z 3| 2| ZI8 zSisg 10 20 30 40 - 50
a w (= ow Io—
oo w| o ww)w olouv
s wlgl 258 o =g ® STANDARD
x| =20 z = PENETRATION BLOWS/FT.
X| | 2| &|Z||SURFACE ELEVATION 5 |&8 1020 30 40 50
Continued from previous page
-+ Oy PIG PPN AR S i R SR AR PR SR
i Silty clay, trace gravel, sangd and shale - gray - 2) b
—— 11 ST medium to very stiff (CL) * 1
+ !
I i
— RB !
a0 :
——12|sT (
m— K '9
—— !
— RB A
[soo—!
Sum—c 0
[ 13457 1 Clayey silt, little sang, trace gravel - gray -
mo1st (ML-CL) !
1
Dr‘?f +
S11ty tine sand, little clay - gray - moast to '
jojo 1 0 IR P wet (SM)
ijE g,:, Note: Irregular clay lenses. w® 2
Clayey silt, trace gravel. sano ano shale 7
- gray - nard - mojst (ML-CL) )
RB Silty clay. trace grave]l, sand anc¢ shale - gray -
I very stiff to stiff (CL) )
[0 \
———15|ST I i ’
— i Silty clay. trace gravel, sang ang shale - gray - // !
— RB soft (CL} :
Im Note: Sample 16 - unit ary weignt = 113 pcf. 1
1
— J_ 13 e
 SM— 1
\I‘\
]
RB Silty clay. trace gravel, sand ano shale - gray - ! h\\\z‘“~\_\
Moo narg L) ’ ! >
Pt
[——17|ST Note: Sample iB - 1rregular sano seam. ,
— 1
] 1]
— !
b—— B i
75.0 !
18 |ST .‘ #*
Clayey si1lt, trace gravel, sand and shale
191ST - gray - hard (ML-CL) 120 ® O%7+
7
800 =
= < Silty clay, little sang, trace gravel and shale .- """ """"177°°" REEEE EEEEE demesposess
N L A (5
* C liertea Penetereter
— . continued
Tne strat1fication lines represent the s0OroTImste Doundery lines Detween soal types: 1n-Situ, the transition aey be gracual. s1s J08 80.27313 SHEET N0. 2 OF 3
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CLIENT LOG OF BORING NUMBER B-104
4‘ - '::-l Power/CRSS
A PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Lta.| Northwestern Memorial Hospital Ellerbe Beckett/HOK
SITE LOCATION O UNCONFINED COMPRESSIVE STRENGTH
Grand/Columbus/I1linois/McClurg Ct.; Chicago, Illinois _ JONS/FT, . 5
S
= g2 PLASTIC WATER LIGUID
o § - E § LIMIT X CONTENT X LIMIT %
Z 8 |uwis DESCRIPTION OF MATERIAL AL ®-----
z =l gzl z1S8 10 20 30 40 50
[} E wl wlwis 8 81465
S slglgiEls N ®  PENETAATION BLOWS/F
S| & |Si#]SURFACE ELEVATION 5 -] o he A 4'60 is
Continued from previous page
k-1 Y I RSSO NP IR S PR RPN, NP PR W)
20 {ST S11ty clay, little sand, trace gravel and shale 131 B oM ‘sé
204ST - gray (CL)
Silt, lattle c]h(y,)trace gravel, sand and shale \
- gray - moist (ML 130 i
21|ST i Silty clay, little sanc, trace gravel ano shale , o\ 7
- gray - very stiff to hara (CL) 4 \
50 RE 4 N .3
22 [sT]] [1 131 KOO+
RB 9.6
237=T 1 129 ® OO+
2] \\
i Ao , p;q;
RB ' /
! -
[\ ¥/4
2555 1] ® 4 ¢
i *
" RB | iPya-°
26 159 [
L >
RB '
' D
i
i
L1V A1) 27 |ss I I . %4
End of Boring
Borehole grouted upon completion.
Casing used 30 ft. of 4 1n.
x Cglibrateo Penetrdmeter
The stratification lines represent the approximate Doundary lines between $0il types: 1n-situ, the transition may be gradual.
WL WS OR WD | BORING STARTED STS OFFICE -
13.5 ft 07/16/82 Northbrook=~01
WL B8CR ACR | BORING COMPLETE ENTERED BY SHEET NO. OF
07916/92 KKB 3 3
WL RIG/FOREMAN APP'D BY STS JOB NO.
B-61/0T MAK 27313

TS
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CLIENT LOG OF BORING NUMBER B-105
S B Power/CRSS
‘_,“1 A PROJECT NAME ARCHITECT-ENGINEER
STS Consultants tta.| NOrthwestern Memorial Hospital Ellerbe Beckett/HOK
- SITE LOCATION O unconrmgn COMPRESSIVE STRENGTH
Grand/Columbus/I11inois/McClurg Ct.: Chicago, Illinois _ JONS/FL.S 4 5
£
H = T 2] PLASTIC WATER LIQUID
y o =4 — ol LIMITX CONTENT % LIMIT %
= B z2 S ] X=------ ®-----
T 2 |els DESCRIPTION OF MATERIAL Erl o
, T =2 Zlal- S| 8g 10 20 30 40 50
. g ow ] w|ws S8l &5
: S gl g2l kY ®  PENETAATION BLOWS/FT
=] z w N A N .
. S| &|5|2|SURFACE ELEVATION 5 a8 S 3 o ‘50 s
PA Fill: Silty clay, trace gravel, sano, topsoil, &6l
7 4— S5t cinders ang brick - brown and slightly black - <1 D
JA[S0 ] very stiff (CL) 3 | % ¥
. EA F111: Silty fine sang, trace gravel, brack . \ 2
~ 2 |SS I cingders ano mortar - prown and slignhtly black - <1 @ @
medium dense - moi1St to wet (SM) N
= PA ~
;”1 Note: Sample 3 - little topsoail. <q \.
i 3 Iss FL /
s P 1
ﬁ <1
- a Jss||F .\
o
LU LA Silty fine to meoium sanc. trace gravel - brown - i
5 lsg 1]  saturatea (sm <1 ®
- \
\
\
. -
Silty fine sang, trace gravel - orown t0 gray - \
8 11 saturateo (SM) \
<1
6 |ss|[H e
|
]
|8 i
s [}
2070 .
7 ISS <1 ,
1
3 !
RB |
- ]
.0
- 3 [ ]
, ——6 |SS \
- g— » :
o fuYe) —
- - Silty fine sand. little clay, trace gravel and \
KRN coarse sand ~ gray - saturatec (SM) ‘
<1 ]
o 9 |SS 1
]
o L
] RB8 Silty clay,. trace ?ravel. sand ang shale - gray - [
medium to soft (CL !
ol '
10|ST 108 O ?
e Field vane at 37.5 ft. ,
RB sy = 1264 psf '
u )
210 U S S S P _L___T ________________
* Calibrdted Penetrgmeter
3
.“,E' . cantinued
The stratification 1ines represent the acOruXImgte DOungary lines Detween S0)) tybes: 1n-Situ, the transition may be gracusl. sTs Jo8 N0.27313 SHEET ND. 1 OF 3
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CLIENT LOG OF BORING NUMBER B-105
‘ - ;—ql Power/CRSS
A PROJECT NAME ARCHITECT-ENGINEER
STS consultants Lto.| Northwestern Memorial Hospital Ellerbe Beckett/HOK
SITE LOCATION O uuconrlngn COMPRESSIVE STRENGTH
Grand/Columbus/Illinois/McClurg Ct.: Chicago, Illinois N JONS/ET.S 4 5
S
= 3 2 epLasTIC WATER LIGUID
[ § o .'_; § LINIT % CONTENT X LIMIT %
g8 | DESCRIPTION OF MATERIAL A Hommmnm@mmmm
z 2| 2| Z3]- Ex| 28 10 20 30 40 S0
o ol ul owlwlS 8| &0
R g §§§ = §& ® suurnancrm
=] E|5|#|SURFACE ELEVATION 5 gy & EENETRATION BLOWS/FT.
Continueo from previous page
{02\ e O N L N SIS UGUREPNPIIPSRPPONS ISR RPIPET! PP DRI SRSt NURUP SN S
Silty clay, trace gravel, sang and shale - gray -
RB megdium to soft (CL?
11|SS LI_
8.y [nl =]
12 |sT _I_ 105
RB
VR
Silty clay, trace gravel, sang and shale - gray -
13 |ST medium to very staff (CL)
1]
]
RB '
2 U II
14 (ST | S0, :.
RB !
LU U /
15 |ST d_ ® x
i
\
§
RB '
LW '
16(s1|| 1] K me'®
1
t
RB !
Silty clay, little sang, trace ?ravel ana shale !
700 - gray - very stiff to harg (CL /
171s7 || 4 129 PY O
i
i
i
RB \
i
5.0 \
= ° O~ D
18 |ST \ * / »*
RE \\
1a]st || L ® OO,
1 A
o0 Q —_— — ==
Silty clay. trace gravel, sano and shale - gray - .-
. very staff to staft (CL) . ......
% Calibrated Penetrgmeter
.. continued
The stratification 1ines represent the aooros1aste doundary 1ines between $03] types: In-situ, the transition sey be graua). sts Joa n0.27313 SHEET N0. 2 OF 3
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CLIENT LOG OF BORING NUMBER B-105
~ G| Power /CRSS
A PROJECT NAME ARCHITECT-ENGINEER
TS Consultants Lta.| Northwestern Memorial Hospital Ellerbe Beckett/HOK
SITE LOCATION : #NCONE-}rNgD COMPRESSIVE STRENGTH
Grand/Columbus/I11inois/McClurg Ct.;: Chicago, 1llinois _ JONS/FT. p
£
= & 2| PLASTIC WATER LIGUID
- ] =8 LImMT X CONTENT % LIMIT X
P Z ._-m_ - - Xeooeoo-@enmonm-
c 2] |w E DESCRIPTION OF MATERIAL == ;- &
z 2| 2| 28 £l 28 10 20 30 40
a W o) [ I O
W oY wl wlwlw ol oo
S Zigl 2igs 270z ®  PENCTAATION BLOWS/ET
o w .
%| 3|Z[®|SURFACE ELEVATION 5 |d8 I e A
Continued from previous page
1050 ¢ s N E O R
Silty clay, trace gravel, sand and shale - gray -
20 |ST very stiff to stiff (CL) s
=)
21|ST
—
— Si1lty clay,. trace gravel, sand ang shale - gray - 108 ‘
22 |sT very spft to medium (CL)
RB 1~
B85
23]SsT Plie L d
— Silty clay., trace gravel, sangc ang shale - gray -
24 |ST very stiff to medium (CL)
=t
25 |ST
e : -
26 |57 Silty clay. little sann, trace gravel and shale
- gray - harg (CL) )
RB X
71ss l
00 275 hd
Enao of Boraing
Borenole grouted upon completion.
Casing used: 40 ft. of 4 1in.
- % C3librdted P#netrqmeter
| :
—
Tne stratification lines represent the approximate boundary lines between soil types: in-situ, the transition may be gradual.
WL WS OR WD | BORING STARTED STS OFFICE
07/17/92 Northbrook-01
WL 8CR - ACR | BORING COMPLETE| ENTERED BY SHEET NO. OF
12 ft 07917/92 KKB 3 .3
WL RIG/FOREMAN APP'D BY STS-J0B NO.
B-61/07 MAK 27313

T S TS W1



CLIENT LOG OF BORING NUMBER B-106
l < ;_:l Power/CRSS
M A PROJECT NAME : ARCHITECT-ENGINEER
o] STS Consultants Lta.| Northwestern Memorial Hospital Ellerbe Beckett/HOK
SITE LOCATION O uncouFmgn COMPRESSIVE STRENGTH
Grand/Columbus/I11inois/McClurg Ct.; Chicago, Illinais _ Jons/FT. ) o s
= s § PLASTIC WATER LIGUID
o § n E § LIMIT %X CONTENT % LIMIT %
8 | w2 DESCRIPTION OF MATERIAL 5o S Xeoe---@-----
" = 2|gl Z|ak %1 8g 10 20 30 40 S0
. = @ S v =
- Wl Wl wlww z1e8
3 s 32| 2k STIEE| © N T
3| & |38 | SURFACE ELEVATION _ 5 (£ S9  PENETRATION BLOWS/FT.
. RB Oriller s observation: 2 in. asphalt
F11): Cinders, little sand, trace brick - Dlack
1|38 ..L and aarknorown - medjum gense - moist (SM) 2 .\3
2 |ss ’ 2
RB -L f:
e 0] 7>
1
’ 3 |ss|| |4 1 ® 5’
i N || .
RB Silty fine sano - brown - very gense to dense - i
saturated (SM) !
1
JU.uU
: a (ss{fLL 2 ®
\
\
RB
\
150 \
5 |ss|][L <t ®
]
]
RB [
1
ol U 1
\ & |SS <1  J 2
] J
\
- RB \
\ R
250 \ i
1 7 {ss || (1] < o &
! :
X ;
ag t
hd Silty very fine sand, little fine gravel, trace i ¥
clay - brown and gray - dense - saturated (SM-ML) ) é%/ -
JILO 6
B [5S] ! - ) 166"
SLEENN Silty fine to coarse sand, little fine gravel 1 , (%2
- brown and gray - saturated (SM) \
AY
RB x
) Silty clay, trace gravel, sand ang shale - gray - \
ik /0 medium (CL) N
g |sT _I_ 108 O @
|ai=] !
Ve Field vane at 37.5 ft. A
RB sy = 1374 psf \
AT T ] I I8 O S IO (O
» Calibratec Penetrdmeter
E
% . continueod
The stratitication lines represent the aoororiaste douncary 1ines between 503] types: in-situ, the transition aay be gradual. sTs w08 N0.27313 sHEET NO. 1 OF 3
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J CLIENT LOG OF BORING NUMBER B-106
‘ “ ;_:l Power/CRSS
e PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Ltg,| Northwestern Memorial Hospital Ellerbe Beckett/HOK
- SITE LOCATION O UNCONFINED COMPRESSIVE STRENGTH
Grand/Columbus/I11inois/McClurg Ct.: Chicago, I1llinois _ JONS/FT.S o 4
z g
p = Z 2 PLASTIC WATER LIGUID
» w § -|=g] tmrx CONTENT % LIMIT ¥
E B8l |wfE DESCRIPTION OF MATERIAL so|SB| X0 ®----- A
" z 5| 2| 28k : £ &g 10 20 30 40 50
g oy wiueld 8léo
d S =zl glEs N ®  PENETAATION BLOWS/FT
3| % |Z/@]SURFACE ELEVATION 5 |z¥ 10 20 30 . 40 50
Continued from previous page
. | "TT831ty tlay, trace gravel. sand and shale - gray -  lime | ] AT P
% 10 {sT mearlm (@) ' 108 SPx (@
i on .
¢ - Field vane at 42.5 ft. !
~y RB |
J T sy = 1319 psf '
11|ST 108 L0 .'
vs Field vane at 47.5 ft. :
RB sy = 1066 psf I
E AU v
12 st 107 ¢
'
| [}
RB 1
- [}
helo L4 | |
13|sT 106 o }, L 4
] i
& RB Silty clay, trace gravel. sano ano shale - gray - \ f
stiff (CL)
- B !
14|sT K¢
e
) / \
‘n /
g RB ) \
b U N /
S ) . e - -
k 5 ]sT|[ P Sony eIl o msng ey oo oro shae - orey . /*/
!
i
RB } /
¢
FAtIRY
® O
16 |ST \ - *
i
]
RB \
F eI 1] 123 “ O
2 17|sT || ol ROg O
: \ J
3 laia]
™
18 {ST 112 ) C;fR x
’ \
i LU L1 =18 G I seeeccctcccccec-sccmcestsceecccc-ecce--scsrecemcececcfeccrofeeandasama (/S S R Jp— - NS
* clnnmjtea PLne-trdmeter‘
j . continuea
The Stratification lines reoressnt the acorczimste bundery lines Detween §03) tybes: 3n-situ. the transition sey be gradusl. sTs Jo8 80.27313 SHEET N0. 2 oF 3
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CLIENT LOG OF BORING NUMBER B-106
l « ;il Power/CRSS
”’“ A PROJECT NAME ARCHITECT-ENGINEER
. STS Consultants Lto.| Northwestern Memorial Hospital Ellerbe Beckett/HOK
“ SITE LOCATION > UNCONFINED COMPRESSIVE STRENGTH
Grand/Columbus/Illinois/McClurg Ct.: Chicago, Illinois _ Ims/ng . 5
| £
= S 2| pustic WATER LIQUID
‘ w ;, | S8 LmMITX CONTENT % LIMIT X
g8 |wlE DESCRIPTION OF MATERIAL so|SE| X ®-----
b z =| 2| 2|8 5| &g 10 20 30 4 50
; Uyl wiwls Sgleg
N 27 BE| @ HM¥Re monn
| Z|Z[®|SURFACE ELEVATION 5 |4 0 DoNETRATION BLOWS/ET.

Continued from previous page
111 L I S R U USSR PP INSPPIIPN ST J B RN [P FURSPIN S [ .8
Silty clay, trace gravel, sang and shale - gray -
~ 19|ST very stiff to hard (CL) !
1

|

20 T Clayey silt, little sand, trace gravel - gray -
i moist (ML} .
A% il Silty clay. little sang, trace gravel andg shale 1
31157 I - gray - haro (CL) . 131
!
RB '
22 [ST ] 132
RB |. '
AR '
EEN AN .
'
RB ! /
8 e mwe s ? ,}D‘<>*
B RB
o0 A
i 25 |ss || 'y 7
: 1
I RB '
wdi . .
26 |sS |
o LIRS ®
R Eno of Boring
’ Borehole grauteo upon completaon.
& Casing used 35 ft. of 4 an.

» Calibrateo Penetrgmeter

-

g s
3“,-.,-111

ar g

The stratification lines represent the approximate boundary )ines between soil types: 3n-situ, the transition may be gradual.

.‘2 WL WS OR WD | BORING STARTED STS OFF1ICE
jg 07/17/92 Northbrook-01
& £ WL BCR ACR | BORING COMPLET ENTERED_8Y SHEET NO. OF
<3 07/22/92 RKB 3 ¥ 3
Wl RIG/FOREMAN APP‘'D BY STS JOB NO.
B-61/0T MAK 27313
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STS Consultants Ltg.| Northwestern Memorial Hospital

POWER/CRSS

CLIENT LOG OF BORING NUMBER

B-107

PROJECT NAME

ARCHITECT-ENGINEER
Ellerbe Beckett HOK

SITE LOCATION O UNCONFINSD COMPRESSIVE STRENGTH
Grand/Columbus/I11inois/McClurg Ct.; Chicago, Illinois . JONS/FT. 4 5
g
= g2 PLASTIC WATER LIOUID
w 8 = LIMIT % CONTENT X LIMIT X
—_ 2 z << | L _ __._-.-0-.-_--_..9
8 |w = DESCRIPTION OF MATERIAL S X---
z 2|2k Sg 10 20 36 40 50
S Y w| wjw ) oG
c izl g 5o ® STANDARD
2| Z|2|2[SURFACE ELEVATION 8 o B e By
L. TT~_Asphalt - gravel subbase TR
1 |SS Sand and rubble fill, trace to little bricks,
sand, gravel, wood and cinders - brownish gray - 0
> |ss l medium dense - moist {(Rubble fill) 1.2 &
50 PR £
3 |[ss _|_ 0.2 3!
PR " -
4 |ss Fine to medium sand, little silt, trace gravel, 21.2 " 50
rubble and wood - gray and dark gray - medium el
100 o dense - moist and saturated (Fill - sm | | | | T
"""" ... 55
5 |SS _I_ Note: Strong petroleum odor between 7.5 - 14.5 ft 14.0 é
PR .JM
6 |sS 14.1 8
2.l L) Fine sand, little silt, trace gravel and shales 50 @
7 lss _L - gray and tan - dense - saturated (SM) ’
PA +
200 e
g8 |sS 0.0 g
PA
250 . . g
9 [SS _L 0.0 ,nQ§
PA
Silty clay. trace gravel and sand - gray -
300 .
] saturated (CL) 0.0 é
10 {SS
PA
%0 a8 0.0
11 {SS
S AT
End of Boring
Borehole grouted upon completion
The stratification lines represent the approximate boundary }jnes between soil types: in-situ, the transition may be gradual.
WL WS OR WD | BORING STARTED STS OFFICE
13.5 ft WS 07/22/92 Northbrook-01
WL BCR ACR | BORING COMPLET ENTERED BY SHEET NO.  OF
07/22/92 MG, 1 ¥y
L RIG/FOREMAN APP'D BY STS JOB NO.
10 ft AB DR-8/Deon/Dumas DLG 27343-XH
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STS Consultants Ltd.

CLIENT
POWER/CRSS

LOG OF BORING NUMBER B-108

PROJECT NAME
Northwestern Memorial Hospital

ARCHITECT-ENGINEER
Ellerbe Beckett HOK

o

b

i ;

[P

| 9

Vs W WM N

'™ :

SITE LOCATION

> UNCONFINED COMPAESSIVE STRENGTH

Grand/Columbus/I1linois/McClurg Ct.: Chicago, Illinois _ JONS/FT.S 4 5
g
= 52 PLASTIC WATER LIGUID
w § E § LIMIT X CONTENT % LIMIT %
£ 8 |uwi DESCRIPTION OF MATERIAL S XKoo n@mmmm
z E 2| =8> = 10 20 30 40 50
& W W wlwlE &5
S W ;‘ &g § 5w ® STANDARD
=| =|=|2|SURFACE ELEVATION gy 0 ;gnstm;oxon 250"'5/"5%
T2 Asphalt ~ gravel subbase 3 g’ii
1 |SS ..L Bricks, cinders, little to trace sand, gravel, 1.
L miscellaneous debris and wood - brown and gray - 0
ss loose to medium dense - desiccated and moist 0 ég
2 {Rubble f111) B
5.0 PE :
3 |ss 1.2 Q§
P ' : Y
4 |SS 0.4 R ..
4A[SS Fine sand, little silt, trace gravel - brown - 0.0 ®
10-0 PA medium dense - moist to saturated (Fill - SM)
S |SS _I_ Note: Strong petroleum odor and staining between 0.1 @
P 11 and 15 ft.
Sample S-6 retained for chemical testing. 20.9 '-@5
6 |SS _J_ :
IR L4 Fine sand, little silt, trace gravel - gray - 0.2 g
7 [ss LH medium dense - saturated (SM) ) .
PA
s
g lss|iHH 20 g
00 End of Borang
Borehole grouted upon completion.
The stratification lines represent the approximate boundary lines between s0il types: in-situ, the transition may be gradual.
WL . WS OR WD | BORING STARTED STS OFFICE
13.5 ft WS 07/23/92 Northbrook-01
WL BCR ACR | BORING comsrey ENTERED BY SHEET NO. oF
07/23/92 MG 1 1
WL RI1G/FOREMAN APP'D BY STS JOB NO.
11 ft AB DR-9/Mike/Dumas DLG : 27313-XH




] CLIENT LOG OF BORING NUMBER B-109
I o '::—l POWER/CRSS
s e PROJECT NAME ARCHITECT-ENGINEER
J STS Consultants Ltd. Northwestern Memorial HOSDital Ellerbe Beckett HOK
: SITE LOCATION O uucourmt»z:o COMPRESSIVE STRENGTH
Grand/Columbus/I1linois/McClurg Ct.; Chicago, Illinois _ JONS/FT.S o, 5
x
g
b = 52 PLASTIC WATER LIGUID
L ] ’ o LIMIT ¥ CONTENT X LIMIT X
—_ 2 = ol Noenme-me @ -
c 2| |w 5 DESCRIPTION OF MATERIAL E ey
z =| 2| Z[3 Sg 10 20 30 40 SO
£ g U ol wlwE S5
8 @l 21 glgizl . et ®  PENCTAATION BLOWS/FT
S| & 158 SURFACE ELEVATION ao 10 20 30 40 50
—= Asphalt - gravel subbase B
o 1 |ss Cinders, bricks, wood, peat. sand and gravel 1.0 ®
- brown and dark gray - loose to medium dense - R
. - |ss moist (Rubble fill) 70.9|
5.0 PE i 4
” 3 |SS 20.1 Rl 48
< | 3AISS||HH  Fine to coarse sand, little silt, trace gravel £
L FA - brown and dark gray - medium dense to dense
P 4 |ss - mo1st to saturated (Fill - SM) 50.2 &8
3 b 100 PE Note: Slignt to strong petroleum odor and
staining between 6 and 16 ft. ] ] 32
5 |SS Sample S-5 and S-6 retained for chemical 60.2 é
“ testing.
. A
6 |ss 60.2 1&?
150 PE
3 7 1SS 30.1 & L
7A|SS Fine and coarse sand, trace silt - brown - 1.0 ®
PA medium dense to dense - saturated {SM-Sw) 85’
0.0
8 |SS
! 200
End of Borang
Borehole grouted upon completion.
o
A
-
The stratification lines represent the approximate boundary }ines between soi} types: in-situ, the transition may be gradual.
WL WS OR WD | BORING STARTED STS OFFICE
14 ft LE) 07/23/92 Northbrook-01
. WL BCR ACR | BORING CDMPLETE9 ENTEREé) BY SHEET NO. oF
& - 07/23/92 M 1 1
WL RIG/FOREMAN APP'D BY STS JOB NO.
DR-9/M1ke/Dumas DLG 27343-XH

|

- e ot e s e o et

© e ——————
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STS Consultants Ltd.

CLIENT

POWER/CRSS

LOG OF BORING NUMBER .

B-110

PROJECT NAME

Northwestern Memorial Hospital

ARCHITECT-ENGINEER
Ellerbe Beckett HOK

SITE LOCATION
Grand/Columbus/I1linois/McClurg Ct.: Chicago, Illinois

- UNCONFINED COMPRESSIVE STRENGTH
lTONS/F; 2

= 4 5
g
= g2 PLASTIC WATER LIOUID
@ § = ’é‘ LIMIT X CONTENT X LIMIT X
e §. | ow 5 DESCRIPTION OF MATERIAL E & X==mmo - ®-----
z 2| 2| 25 Sg 10 20 30 40 50
& YW wl wlw il S5
Sl gl Rl e ®  PINETAATION BLOWS/FT
&1 Z|Z|%[SURFACE ELEVATION a o 10 20 20 40 50
Lot Asphalt - gravel subbase
1 1SS _I_ Bricks, cinders, sand, gravel and wood - logse to 0.2 d
medium dense - gray and dark gray - moist :
o |pa J_ (Rubble fill) 0. 63
5.0 PE
3 |ss -l- 0.2 d
PE ‘ k
‘2
4 )ss 0.0 ®‘
LA LS Fine to medium sand, trace silt and gravel Ul "
15 |ss J- - gray - dense - wet and saturated (Fill - SM) 0.0 @
Note: Sample S-6 retained for analytical testing. T |
PX H
6 lss _L 0.0 @r’
5.0 PE e _
7 [ss _L 0.0 &
PA :
8 |ss —L 0.0
U U
End of Boring
Borehole grouted upon completion.
The stratification lines represent the approximate boundary lines between soil types: In-situ, the transition may.be gradual.
WL WS OR WD | BORING STARTED STS OFFICE
13.5 ft WS 07/23/92 Northbrook-01
WL BCR ACR { BORING COMPLET! ENTERED BY SHEET NO. OF
07/23/92 MG 1 1
WL RIG/FOREMAN APP'D BY STS JOB NO.
DR-9/Mike/Dumas DLG 27313~-XH
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CLIENT LOG OF BORING NUMBER B-111
- ;_q] POWER/CRSS
e PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Lta.| Northwestern Memorial Hospital Ellerbe Beckett HOK
SITE LOCATION uncoupmgo COMPRESSIVE STRENGTH
Grand/Columbus/I11inois/McClurg Ct.: Chicago, Illinois _ JONS/FT. PR
g
= ze PLASTIC WATER LIGUID
I =} [ LIMIT X CONTENT X LIMIT %
-z Z <= Xeocece-@em-m - )
c 2| |w 5 DESCRIPTION OF MATERIAL 5 4
= =) 2| z5l Sg 10 20 30 40 S0
L Y w| w wlS 3]
S e EEIS en ®  PENETRATION BLOWS/FT
x x|E(Q I w .
3| &|S|2{SURFACE ELEVATION oo 10 20 30 40 50
e Asphalt - gravel subbase
1 l|ss Fill: Braicks, cinders, sand, gravel, wood, 0.0 | | bbb e %
miscellaneous debris and clay - brown, black and | | [ | | .epetT
> |ss J- gray - medium dense to dense {Rubble fill) 0 %2 -------
) PA”
0.0
5 |ss ([ ..
PE ' 3
C riss b ®a 206 )
WX H- Fine to coarse sand, -trace silt and gravel b ...
- brown and gray - dense to very dense - wet to ool | 1 1 1 e 5
5 |[SS saturated (Fill - SM) )
A Note: Faint petroleum product odor between
6 |ss 12.5 and 17 ft. 0.0 3
— K
150 PE ) -
7 |SS _I_ 0.0 @
PA
8 |SS 0.0 --.ée
e\
End of Boraing
Borehole grouted upon completion.
o~
-
The stratafication lines represent the approximate boundary lines between soil types: in-situ, the transition may be gradual.
WL WS OR WD | BORING STARTED STS OFFICE
13 ft WS 07/24/92 Northbrook-01
WL BCR ACR | BORING COMPLETE| ENTERED BY SHEET NO. OF
07924/92 MG 1 1
WL RIG/FOREMAN APP'D BY STS JOB NO.
DR-9/Beon/KEK DLG 27313-XH

e 2t et



¢ % . ;

-

3

6 i

e Udead  JESED  MNel ) Lo s ke

B i

CLIENT LOG OF BORING NUMBER

B-112
l L :_q| POWER/CRSS
A PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Ltd.| Northwestern Memorial Hospital Ellerbe Beckett HOK
SITE LOCATION (- UNCONFINED COMPRESSIVE STRENGTH
Grand/Columbus/I11inois/McClurg Ct.; Chicago, Illinois _ Jows/s1.2 PR
S
= &2 | pLasTIC WATER LIGUID
L =] =8| umrx CONTENT % LIMIT %
E & | wls DESCRIPTION OF MATERIAL o HKeommm =@ m - -
z =| 2| £8]- Ss 10 20 30 40 S0
S Y wl| w wi i &0
S 8| 258 3= ®  PINCTRATION BLOWS/FT
3| X |3|%[SURFACE ELEVATION 2 8 I R )
PA Asphalt - gravel subbase underlain by concrete
4 (augered) - desiccated (Fill)
Fill: Cinders, brick, sand and gravel - brown 4
2 |Iss _l_ and gray - medium dense (Rubble fill) 0. @
a2 9
1 0.0 f
3 [SS &
A Fine to coarse sand, trace siit and gravel oy
4 |SS LI- - gray - dense - moist (Fill - SM - SP) 0.0 §
0 P Note: Gravel lens at 11.5 ft.
Petroleum product odor between 7.5 and 0.0 A8
5 [SS
12.0 ft. d
=R medium to coarse sand, trace silt and gravel " a4
6 |SS _L ~ brown - dense to very dense - saturated (SP) 0.0 7
150 54
7 |ss 0.0 ®°
PA
8 (s5 0.0 8
U
End of Boring
Borehole grouted upon completaon.
| | |
The stratification )ines represent the approximate boundary lines between spil types: in-situ, the transition may be gradual.
WL WS OR WO | BORING STARTED STS OFFICE
14.5 ft WD 07/24/82 Northbrook-01
WL BCR ACR | BORING COMPLETE ENTERED BY SHEET NO.  OF
07924/92 MG 1 1
WL RIG/FOREMAN APP'D BY STS JOB NO.
DR-9/Deon/KEK DLG 27313-XH
et i TN R L TR
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CLIENT — LOG OF BORING NUMBER B-113
‘ -« :—q] POWER/CRSS
A PROJECT NAME ARCHITECT-ENGINEER
$TS Consultants Ltg.] Northwestern Memorial Hospital Ellerbe Beckett HOK
SITE LOCATION ’ uuconrmgo COMPRESSIVE STRENGTH
Grand/Columbus/I11inois/McClurg Ct.: Chicago, Illinois _ JONS/FT. 4 5
g
= g2 PLASTIC WATER LIGUID
w § E '§ LIMIT % CONTENT % LINIT %
E &l |wif DESCRIPTION OF MATERIAL S8 X------ ®----- A
z 3| 2| E8 s 10 20 30 40 50
S Y o wl w wm 60
S 2l gigs S ®  PENETRATION BLOWS/FT
I w .
2| =|Z[¥|SURFACE ELEVATION &8 0 oo
PA Asphalt - gravel subbase
1 1ss Fill: cinders, bricks, wood chips, sand , gravel &9-...
and clay - brown and black - medium dense to 1| T TRl 1
> |ss very dense - moist (Rubble fill) %
= ;e A N e e
3 |ss 3-5 &
Lt Medium to coarse sand, trace silt and gravel 5-7 @4
4 |sS J. - black 3nd gray - dense to very dense - moist
and saturated (Fill - SP) B
1070 2}
= |ss Note: Strong petroleum odor and staining between 0.2 @3
7 and 1B ft.
PR
-0
6 |SS 2.0 65_"
150 PAT 1]
7 |SS 8.0 @55
PE 76"
815> 5.0 !
8a |ss Fine to medium sand, trace silt and gravel e
- brownish gray - very dense to extra dense -
L= saturated (SM - SP)
9 |SS 0.2-4.0
r--A\
End of Boraing
Borehole grouted upon completaion.
The stratification lines represent the approximate boundary 1ines between Ssoi) types: in-situ. the transition may be gradual.
WL WS OR WD | BORING STARTED STS OFFICE
14.5 ft WS 07/24/92 Northbrook-01
vl BCR ACR | BORING coum.ney ENTERED BY SHEET NO. OF
07/24/92 MG ) 1 1
WL R1G/FOREMAN APP’'D BY STS JOB NO. ]
DR-9/Deon/KEK DLG 27313-XH
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CLIENT LOG OF BORING NUMBER B-114
l « :—ql POWER/CRSS
A PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Ltg.| NOrthwestern Memorial Hospital Ellerbe Beckett HOK
SITE LOCATION rgs UNCORFINED COMPRESSIVE STRENGTH
Grand/Columbus/I1linois/McClurg Ct.: Chicago, Illinois _ JONS/FT. 4 5
g
= g2 PLASTIC WATER LIGUID
@ § = § LIMIT % CONTENT X LIMIT X
EE [yl DESCRIPTION OF MATERIAL F X=----- ®-----
z = 2| 2|8 g 10 20 30 40 S0
LWl ol w wlS oG
S g EES 2L ®  PENETRATION BLOWS/FT
wt
o &|5|e| SURFACE ELEVATION Ty o 2% ET A3°IO 4]60 AL
= Asphalt - gravel subbase
Fill: Cinders, bricks, wood, sand and gravel 4
1 |ss - brown, black and gray - medium dense - moist 0.0 .
(Rubble f111)
2 SS 0. ':-ﬁji
- PR
3 [ss |} LU 0.0
=S4t Fine sand, little cinders, trace silt, gravel and 0.0 &>
4 {SS bricks - braown and dark gray - medium dense -
moist (Fill - SM)
L - Fine to coarse sand, trace silt and gravel A€
5 [ss l - brownish gray - medium dense to dense - 0.0 { @
moist to saturated [(Fill - SP)
PR
6 |SS || Note: Thin gravel lenses. 0.0 @
BA |SS Fine to0 coarse sand, trace silt and gravel 0.1 @
50 PE - gray - dense - saturatea (SM-5sP} | [ |} b b e 4
0'0 . .
7 |ss _I_ 9
PA ..
8 |ss LL 0.0 g
Eng of Boraing
Borenhole grouted upon completion.
The stratification lines represent the approximate boundary lines between soil types: in-situ, the transition may be gradual.
WL . WS OR WD | BORING STARTED STS OFFICE
12.5 ft WS 07/27/92 Northbrook-01
WL BCR ACR { BORING COMPLETE? ENTERED BY SHEET NO. oF
07/27/92 MG 1 1
WL RIG/FOREMAN APP'D BY STS JOB NO.
DR-9/Deon/Dumas DLG 27313-XH
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CLIENT LOG OF BORING NUMBER B-115
l ~ L_:] POWER/CRSS
A PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Ltd.| Northwestern Memorial Hospital Ellerbe Beckett HOK
SITE LOCATION (- UNCONFINED COMPRESSIVE STRENGTH
Grand/Columbus/I11inois/McClurg Ct.; Chicago, Illinois _ JONS/FT.S 4 4 5
S
= g2 PLASTIC WATER LIGUID
o § '._‘_“ § LIMIT % CONTENT % LIKIT %
= 8 w |2 DESCRIPTION OF MATERIAL S Xo-em--@--- -
Lo S ) . =z
T 2| 2| &8l eg 10 20 30 0 50
S Y w| ow w S &5
S gl 2lz8 e ®  DLNETRATION BLOWS/FT
x w
2| SIS SURFACE ELEVATION ao 10 20 30 40 50
RA Asphalt - grave) subbase 3
1 [ss|]LLl Fill: Cinders, bricks, sand and gravel LEL N T N @
- brown, black and gray - very loose to medium ot
2 Iss||] dense - moist (Rubble fill) 0. @
—&y PaA
3 {ss]] 0.0 |3
RA : . B
Fine to medium sand, trace silt and gravel Lg
4 |SS l - brown 2nd gray - medium dense to dense - 304 @
BA moist and saturated (Fill - SM) B
100
5 |ss I_I_ Note: Strong odor between 7.5 and 9 ft. 20.9 “&°
Sample S-4 and S-5 retained for chemical
PA testing. 9
6 |SS I_]_ 20.9 &
PA K
15.0
7 [sS I —L 30.2 @
PA
. 35
8 |ss | 8.0 &
cU. U
Engd of Boring
Borehole grouted upon completion.
The stratification lines represent the approximate boundary lines between soi] types: in-situ, the transition may be gradual.
WL WS OR WD | BORING STARTED STS OFFICE
13 ft WS 07/27/92 Northbrook-01
WL BCR ACR | BORING conm.smy ENTERED BY SHEET NO. 3
07/27/92 MG 1 1
WL RIG/FOREMAN . APP'D BY STS JOB NO.
15 ft AB DOR-8/Jack/Dumas DLG 27313-XH




CLIENT LOG OF BORING NUMBER B~-116
l 5 ::l POWER/CRSS
A PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Lta.] Northwestern Memorial Hospital €llerbe Beckett HOK
SITE LOCATION < UNCONFINED COMPRESSIVE STRENGTH
Grand/Columbus/111inois/McClurg Ct.; Chicage, Illinois _ ,70"5/"32 4 5
g .
= gL PLASTIC WATER LIGUID
I § =3 LIMIT % CONTENT % LIMIT %
[ g | w 5, DESCRIPTION OF MATERIAL 5 W X=-===-- ®-----
z =| el Zlal= S 10 20 30 a0 50
S Yl wl ow wi i PN
s ozl glgg SH ®  PLNETAATION BLOWS/FT
3| & ||| SURFACE ELEVATION Lo 10 20 30 40 50
RA Asphalt, limestone - gravel subbase
1 {ss Fill: Bricks, cinders, wood, sand, gravel and 0.0 _@E
1 miscellaneous debris - brown and dark gray -
5 |ss loose.to very dense - moist (Rubble fill) 0.0 5
S0 PA
3 |ss 0.0 é.._
ox .
4 lss _!_ 0.6 &)
5 ;g Fine to medium sand, trace silt and gravel 0.0 iR LN
l - brownish gray - very dense - moist to saturated : :
PA (Fill - SM)
6 |SS -l- 0.0 %
10U |aff: .
7 |sS _l_ 0.0 :
PA
8 |ss 0.0 3
11}
End of Boraing
Borehole grouted upon completion.
The stratification )ines represent the approximate bpundary lines between spi) types: in-situ, the transition may pe gradual.
WL WS OR WD | BORING STARTED STS OFFICE
12.5 ft WS 07/27/92 Northbrook-01
WL BCR ACR | BORING CDMPLETE9 ENTERED BY SHEET NO. OF
07/27/82 MG 1 1
WL RIG/FOREMAN APP'D BY STS JOB NO.
12.5 ft AB DR-9/Decn/Dumas DOLG 27313-XH
RS
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STS Consultants Lto.

CLIENT
POWER/CRSS

LOG OF BORING NUMBER B-117

PROJECT NAME
Northwestern Memorial Hospital

ARCHITECT-ENGINEER
Ellerbe Beckett HOK

SITE LOCATION

> UNCONFINED COMPRESSIVE STRENGTH

Grand/Columbus/111inois/McClurg Ct.: Chicago, Illinois _ JONS/FT. 4 5
&
= F- 3" PLASTIC WATER LIGUID
© § Zo LIMIT X CONTENT % LIMIT %
= § ow ‘;‘ DESCRIPTION OF MATERIAL E & Xmm=mm- ®----- A
= =| gl Za Sg 10 20 30 40 S0
I u fug & 28 STANDARD
wig &io =R
| Xx|E|O PENETRATION BLOWS/FT.
%| Z|2|8[SURFACE ELEVATION 8 ®  BewetaurIon o/
RA Asphalt - limestone gravel subbase
1 |ss || H] N— : - 0.0 )
Fill: Cinders, bricks, sand, gravel and wood RO
- brown and dark gray - medium dense - moist 0.0 :
2 [ss||H (Rubble fi11) ?2
50 PE :
3 |SS 6.0 5
PR - N .
4 |ss 0.0 |& ]
1] -
5 |ss Fine to medium sand, trace silt andg gravel 0.0 Py}
- brownish gray - medium dense toc dense - moist : ®-._
Pr and saturated (Fill - SM) el
6 |SS Note: Sewer odor at 15 ft. 0.0 gi
1570 Px o o
7 |ss _L 0.0 'QS
PA ::'
8 |SS _J_ 0.0 5
11}
End of Borang
Borehgle grouted upon completion.
Tne stratitication lines represent the approximate boundary lines between soil types: in-situ, the transition may be gradual.
WL WS OR WD | BORING STARTED STS OFFICE
11.5 ft WS Q07/27/92 Northbrook-01
WL BCR ACR | BORING COMPLET;? ENTERED BY SHEET NO. OF
07/27/92 MG i i
WL RIG/FOREMAN APP'D BY STS JOB NO.
DR-9/Deon/Dumas DLG 27313-XH -
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CLIENT LOG OF BORING NUMBER B-118
‘\ al POWER/CRSS
A PROJECT NAME ARCHITECT-ENGINEER
g} STS Consultants Ltg.| Northwestern Memorial Hospital Ellerbe Beckett HOK
= SITE LOCATION () UNCONFINED COMPRESSIVE STRENGTH
Grand/Columbus/I11inois/McClurg Ct.: Chicago, Illinois _ Jons/FL.2
g
Ly = 32 PLASTIC WATER LIGUID
w § E § LIMIT % CONTENT X LIMIT X
E& e DESCRIPTION OF MATERIAL S Xo=ommm- ®-----
z 5| 2| =8 Sg 10 20 30 40 50
1 & Y w| wiw ] &6
3 o Slglglgld s & @  Slawoamp -
- w .
2| 2 |3(2[SuRFACE ELEVATION a8 0 20 a0 om0
2 Asphalt - gravel subbase 2
- 1 Iss Fill: Cinders, bricks, sand, gravel, wood and 0.0 &
miscellaneous debris - brown and dark gray -
] > |ss medium dense (Rubble fill) 0.0 és
=y PX Note: Sample S-S5 and S-5A retained for i
- chemical testing. 0
3 Jss &
> - o . <
 Jes T 0.0 5
G 10D PR i
ES 0.0 8.1 ”
" 54 [SS Fine to medium sand, trace silt and gravel | | | | | Q-
154: - brownish gray - dense to very dense - saturated
: 6 |ss (F111 - SM) 00 ga“
15 PET T e e
N 7 |SS l Y N
PA
l 8 |[SS 0.0 88

End of Boring
Borehole grouted upon completion.

&

K
A

The stratjfication 1ines represent the approximate boungary lines between S0} types: in-Situ, the transition may be gradual.

WL WS OR WD | BORING STARTED STS OFFICE
11 ft 07/27/92 Northbrook-01
WL BCR ACR | BORING COMPLETE! ENTERED BY SHEET NO. oF
07927/92 MG 1 1
WL RIG/FOREMAN APP'D BY STS JOB NO.
DR-9/Deon/Dumas DLG 27313-XH




CLIENT LOG OF BORING NUMBER B-119
‘ - ﬂ POWER/CRSS
3 A PROJECT NAME ARCHITECT-ENGINEER
1 STS cansultants Lta.| Northwestern Memorial Hospital Ellerbe Beckett HOK
“d SITE LOCATION O uuconFmSo COMPRESSIVE STRENGTH
Grand/Columbus/I11inois/McClurg Ct.; Chicago, Illinois — JONS/FI.E o 4+ s
g
= g2 PLASTIC WATER LIQuID
v § Q| umTx CONTENT % LIMIT %
= 3 1w E DESCRIPTION OF MATERIAL ; ¥ X -@-- - - - Al
- z =2 25, g5 10 20 30 40 50
T L Wy wlwls S5O
== 2| 2B L ®  SEAETRATION BLOWS/FT
N d
b | Z|=|2|SURFACE ELEVATION zu @ PENETAATION BLOWS/FT.
PA Asphalt - limestone gravel
“ 1 |ss | J_ Fill: Cinders, brick, sand, gravel, wood and 0.0 Qfs
. stone - brown and dark gray - medium dense to 1%
o PA very loose - moist {(Rubble fill) o
Note: Encountered concrete at 2.75 ft., offset 34':
- 2 1SS boring 3.5 ft. South and 1.0 ft. East. LO:} [620]
i 2A |SS Clayey, silty sand, trace gravel - black - @
] " PA loose - moist (Fi1ll) : .
T 5.0 o
_ 3 |58 [ Note: Sl.ghtly organic odor. -
; g 0 PA Fill: Cinders, pricks, sand, gravel, weod and e
stone - brown and dark gray - medium dense - ."@32
: 4 |SS moist (Rubble fill) 0.0 2
PA Fine to medium sand, trace silt and gravel :
- light brown and gray - medium dense to dense - 7
5 |SS mo1st and saturated (Fill - SM) 0.0 8§
! e PA . be
6 |SS j@?
1 PA
—7 |[ss f g

End of Boring
Borenhole grouted upon completion.

ST T W

O

e

The stratification lines represent the approximate boundary lines between soi) types: in-situ, the transition may be gradual.

WL WS OR WD | BORING STARTED STS OFFICE
| 13 ft WS 07/27/92 : Nor thbrook-01
i WL BCR ACR | BORING COMPLETE ENTERED BY SHEET NO. OF
Jt 07/27/92 MG - 1
LS RIG/FOREMAN APP'D BY STS VOB NO. )
' DR-9/Jack/Mike DLG 27313-XH




SiS

CLIENT
POWER/CRSS

LOG OF BORING NUMBER

B8-120

PROJECT NAME

STS Consultants Ltg.| Northwestern Memorial Hospital

ARCHITECT-ENGINEER
Ellerbe Beckett HOK

SITE LOCATION

UNCDNFINSD COMPRESSIVE STRENGTH

s

Ry

Grand/Columbus/Illinois/McClurg Ct.; Chicago, Illinois _ ‘Tonsn‘;. . 5
£
= gL PLASTIC WATER LIGUID
I § =8 LIMIT X CONTENT % LIMIT X
8l |uwls DESCRIPTION OF MATERIAL S g X--m- - @ A
= z|2|Fel Sg 10 20 30 40 S0
TR ) ) e S5
—— ‘;L' § §§ § E ® SE_GS‘T’"’“ WS/FT
2| = |=j2{SURFACE ELEVATION Ew s PE RA3T°ION 2'60 AL
A Asphalt - limestone gravel subbase
1 |ss Fill: Cinders, bricks, sand, gravel and decayed 0.0 Feiad
wood -~ brown, black and gray - medium dense to | | | .. v
> s very loose (Rubble fill) 0.0 é
O IFPAT T
7
3 |sS _L 00 |®
1l ' .,
4SS 2.8 <9
Fine sand, little silt, trace gravel - brown and ..
1) PR gray - medium dense - moist to saturated
5 lss Fill - SM) o5, s
PA H
6 |SS a9 &
1] PA K
7 |ss 0.0 @ge
PR | |
g
8 |sS 0.0 &
]
End of Boring
Borehole grouted upon completigon.
The stratification lines represent the approximate boundary lines between soi) types: in-situ, the transition may be gradual.
WL WS OR WD | BORING STARTED STS OFFICE
13 ft WS 07/28/92 Northbrook-01
WL 8CR ACR | BORING COMPLETE ENTERED BY SHEET NO. oF
07928/92 MG 1 1
WL RIG/FOREMAN APP'D BY STS JOB NO.
13 ft AB DR-9/Mike/Dumas DLG 27313-XH
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CLIENT LOG OF BORING NUMBER B-121
l - ;—ql POWER/CRSS
Ao PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Lta.| Northwestern Memorial Hospital Ellerbe Beckett HOK
SITE LOCATION (> UNCONFINED COMPRESSIVE STRENGTH
Grand/Columbus/I11inois/McClurg Ct.; Chicago, Illinois _ JONS/FT. 4 5
g
= g2 PLASTIC HATER L1GUID
[ o S5 | iz CONTENT % LIMIT %
g8 |wlE DESCRIPTION OF MATERIAL = X==-m-- ®-----
= 5| g = ol = 100 20 30 40 S0
Bl elee 28 @  Smom
TRAT FT.
2| Z|3|2|sURFACE ELEVATION &8 e T
LaL Asphalt - limestone gravel subbase Dw
1 |SS _I_ Fill: bricks, wood, cinders, sand and ?ravel 0.0 Q
- brown and black - loose (Rubble fill
2 |ss 0.0 |&
5.0 PR 3
3 |SS .0 ®?/ -
- S8 e HES Fine sand, trace s1lt and gravel ~ brownish gray VT
- medium dense - mo1st to saturated (Fi111 - SM) . 4
4 (ss 0.0 g
100 )
5 |ss 0.0 &
- R -
o) gg 0.0 .
64 155 Fine to medium sand,trace silt and gravel 0.0 e
— x - gray - medium dense - saturated {SM) T
7 |ss 0.0 ng
PA L
8 |ss 0.0 a°
RV
End of Boring
Borehole grouted upon completion.
-
)
The stratification lines represent the approximate boundary lines between soil types: in-situ, the transition may De gradual.
WL WS OR WD | BORING STARTED STS OFFICE
13 ft WS 07/28/92 Northbrook-01
WL BCR ACR | BORING coumsrsy ENTERED BY SHEET NO. oF
07/28/92 MG 1 1
WL RIG/FOREMAN APP'D BY STS JOB NO.
DR-9/Mike/0Oumas OLG 27313-XH
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STS Consultants Ltd.

CLIENT

POWER/CRSS

LOG OF BORING NUMBER B-122

PROJECT NAME

Northwestern Memorial Hospital

ARCHITECT-ENGINEER
Ellerbe Beckett HOK

SITE LOCATION

- UNCONFINED COMPRESSIVE STRENGTH

L e S ke s bt

i -l

Grand/Columbus/I111inois/McClurg Ct.; Chicago, I1linois _ Jons/F1.2 A s
£
= g PLASTIC WATER LIouID
w L;, E § LINIT X CONTENT % LIMIT %
e g Ao .3 DESCRIPTION OF MATERIAL E w X==-==-=-- ®----- A
z =] 2| 23 Sg 10 20 30 40 50
S Y w| wiw b 2o
S =l aigizld o5 ® PR WS/FT
T ol
&1 & |52 SURFACE ELEVATION ] - Zgns 3010N Elﬁo AR
2 Asphalt - limestone gravel subbase
1 |[ss _J_ Fill: Cinders, bricks, wood, sand, gravel and 0.0 _,qu
stone fragments - brown and gray - medium dense g
> |||l (Rubple fill) 0.0
50 P
. 24
3 |ss _I_ 50.9 é
Lo Fine sand, trace silt and gravel - gray - 802 '-50
4 |ss J_ medium dense - moist to saturated (Fill - SM) : Q
100 Pr Note: Strong petroleum odor between 7.5 and 13 ft.
5 |ss 130. 4 &8
PR
33
6 |SS 20.2 @
150 o2-unn e T I S R R R BTN
7 lss l Fine sand, trace silt and gravel - brownish gray 20}t 0 0 U 1} e
- medium dense to dense - saturated (SM) ;
PA :
8 |ss J_ 1.2 @
o U
End of Boring
Borehole grouted upon completion.
The stratification lines represent the approximate boundary lines between soil types: in-situ, the transition may be gradual.
WL WS OR WD | BORING STARTED STS OFFICE
12.5 ft WS 07/28/92 Northbrook-01
WL BCR ACR | BORING COMPLETE ENTERED BY SHEET NO. OF
07928/92 MG 1 1
WL RIG/FOREMAN APP’D BY STS JOB NO.
DR-9/Mike/Dumas DLG 27313-XH
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STS Consultants Ltd.

CLIENT
POWER/CRSS

LOG OF BORING NUMBER B-123

PROJECT NAME
Northwestern Memorial Hospital

ARCHITECT-ENGINEER
Ellerbe Beckett HOK

SITE LOCATION
Grand/Columbus/I11inois/McClurg Ct.; Chicago, Illinois

- UNCONFINED COMPRESSIVE STRENGTH

TONS/FT.2
1 2

- a 5
x
g
= g2 PLASTIC WATER LIouIo
w § E 'é‘ LIMIT % CONTENT % LIMIT X
& |elE DESCRIPTION OF MATERIAL SE X------ ®----- A
= 5|2 28 =28 10 20 30 40 50
L ow wl owfw = 6
S =lzlgge S ® géﬁggrﬁ?mn BLONWS/FT
=| =I|x|&|SURFACE ELEVATION o Q 10 20 30 40 50
PA Asphalt - limestone gravel subbase
1 |ss Fill: Cinders, weathered limestone fragments, 0.0 @
bricks, sand, gravel and wood - brown, black and
2 |ss gray - medium dense to very dense (Rubble fill) 0. L o
5 PAV L L e o T
3 [SS([] 1.8 %0
3A [SS Fine sand, ljttle silt, trace gravel - gray to
a1 brownish gray - medium dense to dense - moist to
s |ss saturated (Fi1ll - SM) 1.8 ~-§4
1U | -
5 |SS 0.4 g
PR T
0.1 "
5 |ss|THL &
150 PR 5
7 [ss l c.o J.@
PA -
8 |ss||LL 0.0 #
F<(A)
Eng of Boring
Borehole grouted upon completion.
The stratification lines represent the approximate boundary lines between soil types: in-situ, the transition may be gradual.
WL WS OR WD | BORING STARTED STS OFFICE
12 ft WS 07/28/92 Northbrook-01
WL BCR ACR | BORING couvn.sre9 ENTERED BY SHEET NO. oF
07/28/92 MG | 1
WL RI1G/FOREMAN APP'D BY STS JOB NO.
DR-9/Mike/Dumas DLG 27313-XH
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STS Consultants Lta.

CLIENT
POWER/CRSS

LOG OF BORING NUMBER B-124

PROJECT NAME

Northwestern Memorial Hospital

ARCHITECT-ENGINEER
Ellerbe Beckett HOK

SITE LOCATION
Grand/Columbus/Il1inois/McClurg Ct.:

Chicago, Illinois

< UNCONFINED COMPRESSIVE STRENGTH
;I’ONS/F; .2

3 4 5
= PLASTIC WATER L10UID
w ‘§ LIMIT & CONTENT X LIMIT X
E 8 |ul DESCRIPTION OF MATERIAL X - @emmm
z 2| 2| i8] 10 20 30 40 SO
g uu wiwE
S § § ;é ® STANDARD s/
3| 3|3|®|SURFACE ELEVATION o b0 et S0
LA J_ Asphalt - limestone gravel subbase é’
1SS Fill: cinders, bricks, stone fragments, sand, | | | | 1 ..
PR gravel and wood - brown and gray - dense to | St
2 Iss L_L very dense (Rubble fill) @ _____
AL YL T 7y
R
3 [ss{fHH .;.®
RB , :
4 |ss | L1 | ¥
0 RB Fine and medium sand, trace silt and gravel
5 |ss 1T - prownish gray - medium dense - molst é;
l {F111 - SM)
RB p
T <d
© [°>7IHH  Fine sand - brown - dense - saturated (SM) B
RB
15.0 e A7
7 |ss | il ?5
RB K
> Jss |1 3
R
Ena of Boring
Borehole backfilled upon completion
The stratification lines represent the approximate boundary lines between soil types: in-situ, the transition may be gradual.
WL WS OR WD | BORING STARTED STS OFFICE
08/06/92 Northbrook-01
WL BCR ACR | BORING coum.erea ENTERED BY SHEET NO. OF
13 ft 08/06/92 MG 1 1
WL RIG/FOREMAN APP'D BY STS JOB NO.
: DR-2/Dumas/Phil DLG 27313-XH
- PRI e < - 47 =

W
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STS Consultants Ltd.

CLIENT

POWER/CRSS

LOG OF BORING NUMBER B-125

PROJECT NAME

Northwestern Memorial Hospital

ARCHITECT-ENGINEER
Ellerbe Beckett HOK

SITE LOCATION

O UNCDNFINED COMPRESSIVE STRENGTH

Grand/Columbus/I11inois/McClurg Ct.; Chicago, Illinois JONS/FT. 4 5
= PLASTIC WATER LIOUID
I § LIMIT X CONTENT X LIMIT X

t &l DESCRIPTION OF MATERIAL X------ ®-----

z =26k 10 20 30 40 S0

g o g SluE @ S

2 .‘I,‘, E | SURFACE ELEVATION 4 ;gnzm;omn %WS/?o'
A Asphalt - limestone gravel subbase 0~
1SS Fill: cinders, bricks, sand, gravel and wood o
PR - brown, black and gray - loose to medium dense l
> |ss - moist (Rubble fill) &
- PA éf
3 |ss :
PA }
a |ssi] d.. .
b UV RV PA - 3
5 {55 Fine sand, trace silt and gravel - brownish gray T
I.J- - dense - moist (Fill - SM) T@’
PA el
6 ss[ [
157 PA Fine to medium sand, trace silt and gravel
- gray - medium dense to dense - saturated (SM)
7 |SS L.
PA e
e B9
8 [ss||]L] é
g |ss )
RB
290 - 9
10 |sS IJ_ &
RB S1lty clay. trace gravel and sand - gray -
medium - saturated (CL)
U U _
11 ST J_
RB
KRN
12 |ST FL
RB
01 ) SRR NPIPRPRRRPIPIPRR PN ISR PRI SIS NN ORI U
. contanued

The stratitication )ines represent the acoroximste boundary lines petween s0i) types:in-situ, the transition msy be gradus).

STS JoB N0.27313-XH snsét no. 1
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. CLIENT LOG OF BORING NUMBER B-1258
~ G| POWER/CRSS
A PROJECT NAME ARCHITECT-ENGINEER
_ TS Consultants Ltg.| Northwestern Memorial Hospital Ellerbe Beckett HOK
4 SITE LOCATION UNCONF INED COMPRESSIVE STRENGTH
Grand/Columbus/111inois/McClurg Ct.; Chicago, Illinois JowsFL2 0 . s
% = PLASTIC WATER LIQUID
w ] LIMIT % CONTENT X LIMIT X
—_— = ‘z( Xoemmm-- . .....
E 8 |ulg DESCRIPTION OF MATERIAL
~ z 2| 2| g 10 20 30 40 50
W w|ws
T 5| EER ® Wi aowrsy
- % | Z|=|®|SURFACE ELEVATION @ PENETRATION BLOWS/F.
Continued from previous page
-1 o N O T SR 5 IR PR SRS I Y S,
7 13|sT l Silty clay, trace gravel and sand - gray -
3 medium - saturated (CL!}
RB
0.\
14 {ST
RB
| 15 |ST
j D00
- End of Boraing
Borehole grouted wpon completion
]
4
3
]
5 The stratification lines represent the approximate boundary lines between spi} types: in-situ, the transition may be gradual.
WL . WS OR WD | BORING STARTED STS OFFICE )
13°ft WS 08/06/92 Northbrook-01
WL BCR ACR | BORING CDMPLETE? ENTERED BY SHEET ND. oF
10 ft 08/06/92 MG 2 2
WL RIG/FOREMAN APP’D BY STS JOB NO.
] DR-2/Dumas /Phil DLG 27313-XH
-
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CLIENT L.OG OF BORING NUMBER B-126
S al POWER/CRSS
A PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Ltg.| Northwestern Memorial Hospital Ellerbe Beckett HOK
SITE LOCATION O uncom—'mgo COMPRESSIVE STRENGTH
Grand/Columbus/I11inois/McClurg Ct.; Chicago, Illinois JONS/FT. s 5
= PLASTIC WATER LIQUID
& =] LIMIT % CONTENT X LIMIT X
& |wiE DESCAIPTION OF MATERIAL Xo--mmo- ®----- 8
z =] ¢g| Zlal- 10 20 30 40 50
& Y wl wiw 5
S &gl zlglg ®  PLAETRATION BLOWS/F
| & |&|8|SURFACE ELEVATION 10 20 30 4 S0
RA Asphalt - limestone gravel subbase 3
1 iss Fill: cinders, bricks, sand, gravel and stone ®3
fragments - brown, black and gray -~ very loose e
2 |ss to dense - moist (Rubble fill) g
= PA
3 [ss I @
DA T -
Medium to coarse sand, trace gravel - brown - él
4 [S8S I medium dense - moist (Fi1ll - SPj
AU PA 9
5 |SS [ g
2A
Fine to medium sand, trace silt and gravel ™. Isg
6 |SS I - brown - medium dense to extremely dense - Qi
- Bh saturated (SW)
150
7 |{SS
PA
8 |SS g
r<'A!]
End of Boring
Borehole backfilled upon completion
The stratifjcation lines represent the approximate boundary lines between soi) types: in-situ, the transition may be gradual.
WL WS OR WO | BORING STARTED STS OFFICE
13 ft Ws 08/06/92 Northbrogk-01
WL BCR ACR | BORING COMPLETE ENTERED BY SHEET NO. OF
: 08906/92 MG 1 1
WL RIG/FOREMAN APP'D BY STS JOB NO.
17.5 ft AB OR-2/0umas/Phal OLG 27313-XH
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CLIENT LOG OF BORING NUMBER B-127
l - ;_ql POWER/CRSS
A PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Lta.| NOFthwestern Memorial Hospital Ellerbe Beckett HOK
SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
Grand/Columbus/Illinois/McClurg Ct.; Chicago, Illinois Jons/FT.2 4 5
= PLASTIC WATER LIGUID
v g LIMIT X CONTENT % LIMIT X
E 8 |wi DESCRIPTION OF MATERIAL Xo-e--- @ A
= =| 2| 28 100 20 30 40 50
g ol Gl wlwlS
S Slg| zEl8 ®  PINEIAATION BLOKS/FT
%! 3|3|=[SURFACE ELEVATION 0 20 a0 a0 50
A Asphalt - limestone gravel
1 |ss l Fill: cinders. fine sand, gravel, clay and bricks §’
- loose to dense - moist (Rubble fill) -
2 [ss|| L &
5.0 PA e
3 [SS | )
RA .
Fine sand, trace silt and gravel - brown - .. 14
4 |SS l medium dense to dense - moist (Fill - SM) @ .
PAT T T -
41 L1 A e e A I D I AR .
5 |ss | .I. de
PA
6 |Iss [l Fine to medium sand, trace silt and gravel §
- brown - dense to very dense - saturated
5 10 PA (SM-SW) 5 s
7 |ss |_[_ ®5
PA
8 |ss _|_ &
<t}
End of Boring
Borenhole backfilled upon completion
The stratification lines represent the approximate boundary lines between soi) types: in-situ, the transition may be gradual.
WL WS OR WD | BORING STARTED STS OFFICE
12 ft WD 08/06/92 Northbrook-01
WL BCR ACR | BORING COMPLETE ENTERED BY SHEET NO.  OF
08/06/92 MG 1 T
WL R1G/FOREMAN APP'D BY : STS JOB NO.
14 ft AB DR~-2/Dumas/Phil DLG 27313-XH
IS - 07 e et O TS re
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StS

STS Consultants Ltd.

CLIENT
Power/CRSS

LOG OF BORING NUMBER

B8-128

PROJECT NAME
Northwestern Memorial Hospital

ARCHITECT-ENGINEER
Ellerbe Beckett/HOK

SITE LOCATION
Grand/Columbus/I11inois/McClurg Ct.: Chicago, Illinois

O UNCONFINED COMPRESSIVE STRENGTH
TONS/F1.2

- 1 2 3 4 5
-
s
o g2 PLASTIC WATER LIGUID
W ‘#2,‘ =8 LIMIT X CONTENT X LIMIT X
e § w .3 DESCRIPTION OF MATERIAL E & X-o--m=- ®-----
= 3| 2| 25k &g 10 20 30 40 50
B 3wl wluls 28
S Elg| gl ’g‘u.*_j ® Shoam -
2| % |3|8[SURFACE ELEVATION & Qo ohETRATION eLows/EN
PA Asphalt - limestone gravel subbase
1 |ss Rubble fill: Bricks, wood, sand, gravel, cinders, <3 da
stone fragments - brown and gray - loose to
> |ss ~[ medium dense - moist <t &8
2.4 :
3 |ss _|_ <t é
PK ’ 1 &el
2 [SS[THE < »
4A|SSI|Lf Fill: Fine sand, trace silt and gravel - brown - <1 i
0.0 loose - moist to wet (SM)
5 |SS <1 ng
Fine sand, trace silt and gravel - brown - >33
5 [Ss 1] dense - saturated (SM-Sw) <« 24
148..)
End of Boring
Monitoring well installed per enclosed well
installation diagram.
The stratification lines represent the approximate boundary lines between soil types: in-situ, the transition may be gradual.
WL WS OR WD | BORING STARTED STS OFFICE
12 ft WS 09/05/92 Northbrook-01
WL BCR ACR | BORING COMPLETE ENTERED_BY SHEET NO. OF
09905/92 KKB 1 1
WL RIG/FOREMAN APP'D BY STS JOB NO.
DA-9/Dumas DLG 27313-XH
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CLIENT LOG OF BORING NUMBER B-129
- Power/CRSS
. PROJECT NAME ARCHITECT-ENGINEER
. STS Consultants Ltd.| MNorthwestern Memorial Hospital Ellerbe Beckett/HOK
o SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
Grand/Columbus/Il11inois/McClurg Ct.; Chicago, Illinois _ ,70“5”;-2 3 . 5
S
=~ w 82 | Pustic WATER LIGUID
= (=) =8 LIMIT X CONTENT X LINIT %
" £ 8 = DESCRIPTION OF MATERIAL Sg X------ ®-----
L2 | Hs S &
z =| 2| Z|8l= S5 10 20 30 40 50
] g N owl wlwl® P =Y
S Siglglg 3 s ® STANDARD
= 3| &|3|#®[SURFACE ELEVATION Zu @ FENETAATION BLONS/FT.
PA Asphalt - limestone gravel subbase "
1 |ss l_L Rubble fill: Bricks, stone fragments, sand, <1 ®°
gravel, wood and cinders - brown and gray - E
22 loose - moist
P
= A Note: Concrete obstruction at 3.0 ft.
- 2 (ss|] (L <!
A Fill: Fine to medium sand, trace silt and gravel €
3 |ss J_ - gray - very loose to loose - moist to wet (SM) <i ®._
1070 Px .
4 |ss < &l
Fine sand, trace silt and gravel - brown - loose hk
N 5 |sS to medium dense - saturated (SW-SM)
15
End of Boring
Monitoring well installed per enclosed monitoring -
k well installation diagram.
A
. The stratification lines represent the approximate boundary lines between spil types: in-situ, the transition may be gra
WL WS OR WD | BORING STARTED STS OFFICE
. 12 ft . WS 08/05/92 Northbrook-01
WL BCR ACR | BORING COMPLET] ENTERED_BY SHEET NO.  OF
05905/92 KKB 1 1
. WL RIG/FOREMAN APP'D BY STS JOB NO.
¥ DR-9/Dumas DOLG 27313-XH




g CLIENT LOG OF BORING NUMBER B-130
) - ;—q‘ | Power/CRSS
A PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Ltg.| Northwestern Memorial Hospital Ellerbe Beckett/HOK
v SITE LOCATION O unconrmgo COMPRESSIVE STRENGTH
Grand/Columbus/I11inois/McClurg Ct.; Chicago, Illinois _ JONS/FT. o 5
g
= g2 PLASTIC WATER LIGUID
v =] =8| umrx CONTENT % LIMIT X
E &l |wE DESCRIPTION OF MATERIAL Sg P ®----- A
=l gl Zlals Sg 10 20 30 40 S0
7] & o el = i 35 STANDARD
* Q. b= [= B
il %| 2|2|2[surFACE ELEVATION ZH ®  GENETAATION BLows/~T.
PA Asphalt - crushed limestone gravel subbase
1 |ss||{l] Rubble fill: bricks, cinders, sand, gravel, <1 ®
stone fragments, wood and coal - brown, black and ¥6*
] 2 |SS gray - loose to medium dense - moist <1 ® 8
2A |SS < &
2.1 FA ¥6"
- 3 |SS . < [ &
3A|SS Fill: Fine sand, trace silt and gravel - brown - <1 @e
= 54 medium dense - moist to wet (SM) :
PN 4 |ISS <1 @2
M s 00 . -
; 5 |[SS <1 Qge
A Fine sand, trace silt and gravel - black and :
6 Iss gray - medium dense - saturated (SM) 190 8.
150 P Note: Strong petroleum product odor and staining. e e A%
- 7 (ss|| 1l 25 )
LU
End of Boring
; Monitoring well installed per enclosed well
h installation diagram,.
1
-
j
The stratification lines represent the approximate boundary lines between soil types: in-situ, the transition may be gradual.
WL WS OR WD | BORING STARTED STS OFFICE
: 12 ft WS 08/05/92 i Northbrook-01
WL BCR ACR | BORING COMPLETE ENTERED BY . SHEET NO. OF
09905/92 KKB 1 1
WL RIG/FOREMAN APP°D BY STS.J0OB NO.
: DR-9/Dumas DLG 27313-XH




CLIENT LOG OF BORING NUMBER B-131
E :—il Power/CRSS
A

PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Lta.| Northwestern Memorial Hospital Ellerbe Beckett/HOK
SITE LOCATION (> UNCONFINED COMPRESSIVE STRENGTH
-~ Grand/Columbus/I11inois/McClurg Ct.. Chicago, Illinois _ Jows/F1.2 4 5
g
= &2 | Pastic WATER LIGUID
I =} . =8 LmITx CONTENT % LIMIT X
= 3 - N X=====- ®-----
E 8 |wis DESCRIPTION OF MATERIAL ow
= =g &8 Ex 10 20 30 40 50
3 B Wl ow|wil o8
I o o g_.‘ g ;‘ § s w ® STANDARD .
H w
L %| Z|Z|2|SURFACE ELEVATION g8 0 DohETRATION BLOWS/EY
PX — 13 { i
715 Asphalt - limestone gravel subbase < P -'KG 40
ialsS|I] Rubble fill: Bricks, cinders, stone fragments, <1 Y
sand, gravel and wood - brown, black and gray - g -------
2 Iss _|_ medium dense to dense - moist <1 .
50 PR . 7%
5es Note: Sand lenses at 5.0 ft. < g>
3A |55 <1 &f
PR : X
Fill: Fine sand - brown and gray - medium dense - PR
4 [ss J_ moist to wet (SM) “ d
M 10.0 PA
5 |[SS <1 éa
A Fine sand, trace silt and gravel - brown -
6 |ss medium dense - saturated (SM-Sw) <1
) 150 K
' 7 |ss <t F?
1/.U
End of Boring _
3 Monitoring well installed per enclosed well
installation diagram.
The stratification lines represent the approximate boundary lines between so3l types: in-situ, the transition may be gradual.
H WL WS OR WD | BORING STARTED STS OFFICE
% 12.5 ft WS 09/05/92 . Northbrook-01
WL BCR ACR | BORING COMPLET! ENTERED BY SHEET NO. OF
05905/92 KKB 1 1
¥ WL RIG/FOREMAN APP'D BY STS JOB NO.
g BR-9/0umas DLG 27313~XH




STS Construction Services Group
] Test Pit Field Record

63

STS Project No.—zyj/ f - Y

Project CR‘S-S,//I/L‘/MH S /45565_31%017%'

W‘ Weather P“L’ ‘:\} S “n ”«g ?2) EXCAVATION EQUIPMENT
t Time Started 10 contractor L‘- *‘-LA / make
Time Completed ¥: 25 operator model
= Ground Elevation capacity c.¥. reach /O + 1
- . water excav.| boulder | remark
DEPTH P . . . cont. effort count no.
Ne N Soil Description Qo CL.
| . H e
- Asg/t# - /iwsmjrm/d’ Subbese D (M E
V| [cunde Al -y =
o , C‘ncef 1 I - 549—«0/ 7(&V&6 D E .
2 b b( t\CkS b3 -S'u &L"-’/ P¢+fc(a
| T R — g
J ol Raobble ~Cudlo—€-1) — brizks, N =
] 5 52%&/5} SQHJ/ ﬁfét/&// C/tﬂrfe‘,—/
J wooel ) Eo =l \ ,
6'— Larec “steed Sheet pitpwellad 3, 5 gﬁ
. ‘ v I
1 —
J = F-M - ) m | E
J Sevd £/ /j Tan -g (e
. ‘bf 8'——‘ ‘ér
j o Ed 1 TesT P/ T
~.J 10'— .
= 11'—
§ 1R'—
: 13'—
% 14'—
g REMARKS: PROPORTIONS ABBREV. EXCAVATION
USED EFFORT
QP = Calibrated Pensetronomseter (tons/ ft?*) trace(tr.) 0-10% F—Fine E—BEasy
3 lttle(lt.) 10-20% M-~Medium M—Moderate
some(so.) 20-38%  C—Course D—Diffioult
J and 38.60%  V—Very GROUNDWATER
[} Gr.—-Gray Elapsed (hrs.)
Bn.—Brown time to
Yel.—Yellow reading G.W.L.

Location 772 '[ \/S°”74\ QMZL(\O/ A'/M 2/ 5‘47&6//651)

7

pate _7/20/72
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STS Construction Services Group
Test Pit Field Record

ER

Project, (QSSI/WWM# 5;72 458(5(§ﬁ”€4f'

STS Profect No._Z /5 3~ XY

Location ) F-2 /NE’Céﬂfw/ 2CA é(// best Sdﬂ‘_(_/ﬁtl Date 7/20/?2'
Weather Clo o EXCAVATION EQUIPMENT
Time Started T contractor L,@J@é / make
Time Completed T:/0 operator model
Ground Elevation . capacity c.y. reach ft.|
: . water excav. b'oulder remark
DEPTH P . . . nt. effort ount
Q Soil Description o aro | ™ p
0
A’spw,/,‘wcam avel sobbase D M-KE
1'—
2 RuWle i1l - Cindess, brieks, E Pz
3" — Sfa«J' 7(«/@0, misC refuse
4 ad Lebeis, coal
5'— Lar <l
| 7? v Z’ steel scaz D M-E
6'— encocontael [0 Curaustion
v
8] D D
E ]
o'— ,\___/\—/——
10— F-M 54%/ 7(-:// ,72*1;:7(4(7 M S /@/
11— [(»0? 5 —/'er)_ ID‘-/'
12—
13—
14—
REMARKS: PROPORTIONS - ABBREV. EXCAVATION
USED EFFORT
QP = Calibrated Penetronometer (tons/ft?) trace(tr.) 0-10%  F—Fine E—Rasy
little(lt.)  10-209%  M—Medium M—Moderats
8ome(so.) 20-35% C—Course D—Difficult
and 33-50%  V—Very GROUNDWATER
Gr.—Gray Elapsed (hrs.)
Bn.—Brown time to
Yel.—Yellow reading W.L.
S e e ee————
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STS Construction Services ‘Group
Test Pit Field Record

£

Project_ & /255,//VW/’76/ Sl Asessrieat

S'I;S Project No. 273/3‘/&

Location _7—/0 _ 3

Date __ZZZ_O,Z?_Z»—

V//VEC @/ fu,/ﬁa'/éf)

Weather /%Sfé. Seany ., [{®) EXCAVATION EQUIPMENT
Time Started 7: ; g €Z Ha— contractor é it L make
Time Completed 7 SO ce— operator model
Ground Elevation - capacity C.Y. reach /0 _ft.
: ‘ water excav.| boulder | remark
DEPTH |QP . . s cont. effort | count no.
C Soil Description Qty. CL.
0 2z
| Asgh t - /< araved sobbese—| Peg [T &
e
Ru ’auc/ 'Fn' / ,
R'—
- Bricks, Leod ,S :ew( g(m/a[/ E
Steel e_br:,s Cinders JLorestale
4'— J=
5] Ze*'k { f S‘—’J/""&Jf?hc—?ﬁemf b"’)
A S Mymb lnckigal
t. om€lovs cyluck: E
6'— OQ.ICC'fS ({lo&;;b‘c__ e 3T “_o 57
Feet mois+
, ,J ?'—
-y 8— Fﬂk;‘ 7o rochim SenS /// yproi o H
G~
9" “"? gz
E
10—
11— End %’ TesT Pit
12—
13'—
14'ﬁ
REMARKS: PROPORTIONS ABBREV. EXCAVATION
USED EFFORT
QP = Calibrated Penetronometer (tons/ft*) trace(tr.) 0-10%  F—Fine E—Easy
lttlelt)  10-209%  M—Medium M—Moderate
some(s0.) 20-35% C—Course D—Difficult
and 38.50%  V—Very GROUNDWATER
Gr.—Gray Elapsed (hrs.)
Bn.—Brown time to
Yel.—Yellow reading G.W.L.
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STS Construction Services Group
Test Pit Field Record

ER

Project. 6/?55/4/WMH S5k 45%55%@%' STS Project No.Z2 733X ¥
Location TP - L/T/_g/,df, Q'/ M: JJ é La'+ ,) Date 7/ Za ﬁ i
Weather C[Guc{% o Fo EXCAVATION EQUIPMENT
Time Started // oD contractor A Dg.iGA [ make
Time Completed / / -/ ) operator model
Ground Elevation capacity c.Y. reach ft.
' ) water excav. | boulder remark
DEPTH P . . . t. ffort t .
Q Soil Description cont. | offort ) e | ™
. Ko
WM Lirestone gavel S.ile
P Ru%[z —C;no@r F[// - >
& dfin[crs Bricks, ,fenJ/ 7@@6 /O
e bm"-ﬂw wan [ M;:Z Sh “?7/" s E
4'— andd +4 - (aJor} Al q;ﬁ,,j /aycrs b
5'__ L\_/\,./\/\_\’-1
6,— /—/ < [ —
7] o
8" —
Zodd 1 Tesr Pt
9'—
10'—
11—
12—
13— Nete ’D;‘ff‘;& Zccess T>
14'— 5/2 ccelon dve 7
wse ; /lszJ CarS
REMARXKS: PROPORTIONS ABBREV. EXCAVATION
USED . EFFORT
QP = Calibrated Penetronometer (tons/ ft?) trace(tr.) 0-10%  F—Fine E—BEasy
Uttle(t)  10-20%  M—Medium M—Moderate
some(80.) 20-36% C—Course D—Difficult
and 3860%  V—Very GROUNDWATER
Gr.—Gray Elapsed (Nra.)
Bn.—Brown tims to
Yel.—Yellow reading” G.W.L.




STS Construction Services Group
Test Pit Field Record

63

Project 6/25;7//1//1//’1ﬂ jz.é Asmtfhz"_

STS Project No. Z 73/3 - XH

g Locatton _ / _[— 5 -, a/ Kref+ 5%047 ) Date 7/20’/ 72—
j Weather [loe vl 70 EXCAVATION EQUIPMENT
. Time Started [[:45" contractor Zl"‘J dé/ make
Time Completed / Z - /o operator model
""" Ground Elevation — capacity c.¥. reach ft.
- . water excav.| boulder | remark
L DEPTH P oz . s cont. effort | count no.
Ne < Soil Description ¥ w
' Qty. ClL
o Pocrt Joorl. B
vy | Asphelt (37) avll crushe l M
(" STOAEe— SJ%&SC ?ﬂ
W I D NGiiies N -
3 Ruobbl Fell — Bezks De
4" ﬁ[‘cff/ Ciw,érs, wwaf, J =
5 pead Sau,.ﬂ/ 9 ravel ﬁ
- , Coner @13y Clay pife, mise. |M0737| D
8'— smg, ctese
, (Possivee
g U Sewer)[ —
S f 8'— Y 54“/ Ff// Dt — Mol3 D-£
s 9'—
g 10— Sl z’ Tes7 Prg—
4 11'—{
! 12'—
: 13—
g 14'—
REMARKS: PROPORTIONS ABBREYV. EXCAVATION
USED EFFORT
QP = Calibrated Penetronometer (tons/ft*) trace(tr)  0-10%  F—Fine E~—Easy
1. little(1t.) 10-20% M—Medium M—Moderate
i some{so.) 20-35% C—Course D-—Difficult
- and 38-60%  V—Very GROUNDWATER
~1 Qr.—Gray Elapsed ¢—y(hrs.)
Bn.—Brown time to
]: Yel.—Yellow reading G.W.L.




STS Construction Services Group
Test Pit Field Record

ER

Project. CRS«SI/WU/M# ‘St /4.5 SESS /"-Z«T STS Project No. Z 7 ‘31 S-KH
Location 1 _ - 6 (/UWL 7/ ST Zai;) Date 7/26,/?&
Weather (L2 06/‘7 ) /7 44/7“ [@in EXCAVATION EQUIPMENT
Time Started / 25 :)’ 5 contractor L;n a{alf / make
Time Completed /2 5'5.— operator model
Ground Elevation capacity C.y. reach ft.
: . water excav.| boulder | remark
DEPTH P s . . t. ffort | count no.
Q Soil Description il Bhccl vy ~
o HA W]
Asphobf — LimesTore sobbase > M—
A P e el ——T E =2
23— S /7‘\47 -Cla 1o // fcemsé DM
3 g ey, rirredd, s/ oAy ocGanic £ =4
4 TC Sa. 90, skaly ; fubble 11 _
5 /?ubee@ A1) - Zf'” o
6'— ccks, mefq,//c SCJ
beos chaercol | sa el E @’
7' —
- X y
8'— /=M EQ“J 7€ /// “=ee -9 Qg M £ 9/ D
9'— i .0 —
(eS7 <
10'— 7= P
11—
12'—
13—
14’
REMARKS: PROPORTIONS ABEREV. EXCAVATION
USBED EFFORT
QP = Calibrated Penetronometer (tons/ft*) trace(tr.) 0-10% F—Fine E—Easy
- Uite(lt)  10-20%  M—Medium M—Moderate
some(so.) 20-35% C—Course D—Difficult
and 35-50% V—Very GROUNDWATER
Gr.—Gray Elapsed (hrs.)
Bn.—Brown time to
Yel.—Yellow reading G.W.L.




STS Construction Services Group
Test Pit Field Record S

- ( .
{  Project /ESS//V///M# gl é 45%55/"\&—%/ STS Project No. £ (3/3-¥ #
—
Location / /D’ 7 / W&f 1“1 @JIMM— Date Z/Zg/ 72
] Weather PI‘/O Cloydny 3, 7o° EXCAVATION EQUIPMENT
- Time Started LA contractor Z /L“A.L/ make
] Time Comnpleted 21O operator model
N Ground Elevation — capacity C.y. reach fs.
; ; water excav. | boulder | remark
EPTH P o . . . ff .
L ? Soil Description comt o) e |
o V22
4//9, _iS&héu" 67!‘&./&@ Subbase D M-E Q/
1— Grravel g//j DK _D %o~ brwn D »
'—
& Rd 517[2, '1[; II - éf[okj/ /a_rjzf D
A STove 4"\'60 Cone s é’loa{*s) M-E ﬁ
q] bl ¥
:j' 5,"" Ml YC. f(‘Fuse)%I,r;s D
J 6'—] Néle: f; ;/-ﬂ% wet fom sewer | yat— | E &
@
A, L 2 ‘&/\—-—-
C . f‘é::;rt;& Slel C(éﬂfemvf';%wr/ b
. : ] 2 7_ \
A e
-{ 9'—| ‘Z ST pe 'IL'/f C"{/.%/)
J' 10—
= 11—
’ 12—
- 13'—
g 14'—
ad
g , REMARKS: PROPORTIONS ABBREV. EXCAVATION
= USED EFFORT
QP = Calibrated Penstronomseter (tons/ ft*) trace(tr.) 0-10% F—Fine E—Basy
=- i
i Y e V—Very GROUNDWATER
A
j? Yel.—Yallow reading” G.W.L. -
&4

¥
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STS General Notes £X

STS CONSULTANTS, LTD.

DRILLING & SAMPLING SYMBOLS:

88 : B8plit Spoon-13/8’ 1.D., 2" 0.D. 0S8 : Osterberg Sampler-3"’ Shelby Tube
Unless otherwise noted HS : Hollow Stem Auger
8T : Shelby Tube-2' 0.D., WS : Wash SBample
Unless otherwise noted FT : Fish Tail
PA : Power Auger ) RB : Rock Bit
DB : Diamond Bit-NX, BX, AX BS : Bulk S8ample
A8 : Auger S8ample PM : Pressuremeter Test, In-Bitu
J8 : Jar Bample GS : Giddings Sampler
V8 : Vane Shear
- Standard ‘'N’’ Penetration: Blows per foot of a 140 pound hammer falling 30 inches on & 2 inch O.D. split spoon
sampler, except where otherwise noted. '
WATER LEVEL MEASUREMENT SYMBOLS: 3
WL : Water Level WCI : Wet Cave In
WS : While Sampling DCI : Dry Cave In
WD : While Drilling BCR : Before Casing Removal
AB : After Boring ACR : After Casing Removal

Water levels indicated on the boring logs are the levels measured in the boring at the times indicated. In pervious soils, the indicated
elevations are considered reliable groundwater levels. In impervious sofls, the accurate determination of groundwater elevations
may not be possible, even after several days of observations; additional evidence of groundwater elevations must be sought.

GRADATION DESCRIPTION & TERMINOLOGY:

Coarse Grained or Granular Soils have more than 509 of their dry weight retained on a #200 sieve; they are described as: boulders,
cobbles, gravel or sand. Fine Grained soils have less than 80% of their dry weight retained on a #200 sieve; they are described as: clays
or clayey silts if they are cohesive and silts if they are non-cohesive. In addition to gradation, granular soils are defined on the basis of
thelr relative in-place density and fine grained soils on the basis of their strength or consistency and their plasticity.

Major Description
Component Of Components Also Porcent Of
Of Sample Size Range Present in Sample Dry Weight 3
Boulders Over 8 in. (200 mm) . Trace 1-9
Cobbles 8 inches to 3 inches Little 10-19
(200 mm to 75 mm)
Gravel 3 inches to #4 sieve S8ome 20-34
(756 mm to 4.76 mm)
Sand #4 to #200 sieve And 36-80
(4.76 mm to 0.074 mm)
siit Pasgsing #200 sieve
(0.074 mm to 0.0056 mm)
Clay Smaller than 0.006 mm
CONSISTENCY OF COHESIVE SOILS: RELATIVE DENSITY OF GRANULAR SOILS:
Unconfined Compressive . -
Strength, Qu, tsf Consistency N-Blows per ft. Relative Density
0.25 Very Soft 0-3 Very Loose
0.26-0.49 Boft 4.9 Loose
0.560-0.99 Medium (Firm) 10-29 Medium Dense
1.00-1.99 Stiff 30-49 Dense
2.00-3.99 Very Stiff 50-80 Very Dense
4.00-8.00 Hard >80 Extremely Dense
>8.00 Very Hard

7/87




STS Soil Classification System £

UNIFIED SOIL CLASSIFICATION

} Major Divisions Group Typical names Laboratory classification criteria

symbols
. T GW Well-grades gravels, gravel-sand o Cy= Dus_ greater than 6; Ce= D) perween 1 and 3
c <& mixtures, little or no fines ¢ D. D.uxD.,
.© %o ‘™ -
To| ®F & S
o N — . )
- Ew]| 5o 3 e
) vy ] Poorly graded gravels, gravel- s o
@ > —-_— GP & h ', o= - . .
< .g & O E sand mixtures, little or no fines 2 5 Not meeting all gradation requirements for GW
i N v ~ - o
' Ry £ Gyt
> o v v
. £ l5s%F - d v -8 o
: »l0sc|,E |OM Silty gravels, gravel-sand-silt d 3228 Atterberg limits below “A"
2 L8| & 3 — . - R 7] A
< eE £ mixtures ] o 3 & line or P.1. less than 4 Above “*A” fine with P.I
v . £ = < o u q; - i » A
: S S51s2% N VUOE3D between 4 and 7 are bor-
i £s E E ’:E § 2 3-\27‘;: E derline cases requiring use
- " = ’ -
5 -5:': g z g ° GC Clayey gravels, gravel-sand-clay E £ O s v Atterberg limits above “A™ | of dual symbols
s & g mixgures £ £ : line with P.1. greater than 7
B g g Z ok :
© = K] .
< : B2 EE
4= T | sw | Welleraded sands. gravelly s Lo C, = 2o greater than 4; C. = 2w perween 1 and 3
Sz c g E sands, little or no fines g £ C D..- DxD,.
- OE 3Tl ¢ g8 .
5| B5| C: 2y i
2 Eel| § g it
= > K Y P
« [V} L . ! e P
i %2 Uz SP Poorly graded sands. gravelly e L R . . W
c 5 g 3 <ands. ittle or no fines §5§ Not meeting all gradation requirements for S
£ |uYgs - ol o
T |I2%s2 oO®S_-%
= o G==—ecv !
] W =c - . whE v o o
= - df , gESoE ' imi “A”
: = s £e M L1 Silty sands, sand-sil E¥T EE‘ £ Anterberg limils below A Limits plotting in hatched
S8 | §_ ixt te2 ol y line or P.I. iess than 4 -
. £3|=22% | Xres g§58C¢ g zone with P.1. between 4
¢ E % z & v E"% =1 and 7 are borderline cases
\ S2J|5ES ) ET Y 2 £5 requiring use of dual sym-
r < 3 E sc | Clayey sands. sand-clay mix- €% ; 822 Atterberg limits above “A” | bols
_j_ 3~ tures 887 line with P.1. greater than 7

inorganic silts and very finc
sands, rock flour, silty or clayey

soils

N\ i 60
i fine sands or clayey silts with 1 1 1 ] 1
- slight plasticity — For classification of f{ine-grained //
=4 = soils and fine fraction of coarse-
e . —— grained soils.
" 5 Inorganic clays of low 1o me- 50 p— —~
> = dium plasticity, gravelly clays : Auterberg Limits plotting in
3 z cL o o haiched area are borderline class- - -
- ; kY sandy clays, silty clays. lean — ifications requiring use of dual CH //
:>: £ E clays w0 [ symbots. 4
= £ = — Equation of A-line: L
8 73 o o P1=0.73 (LL - 20) 4
N _g. oL Organic siits and organic silty b —~
3 ] clays of low plasticity 2 10
(=4 >
£ E _.'\5'“//
oy Inorganic silts, micaceous or E R OH and MH
23 s MH | diatomaceous fine sandy or & 20 L/
v § &) silty soils, elastic silts —
S 8 < 4
@ 53 . , 4
& S 28 cH | Inorganic clays of high plas- 10 —~
g - 8 ticity, fat clays 1 " =
E & ' .
. ‘s o 3 4 - ~‘TL;W-¥X,-'—- MI and OL
¥ 3 & = I — i
= 3 oH | Organic clays of medium 10 0O 10 20 30 4 SO 6 7 8 9 100
~ £ = high plasticity, organic silts
. ] =
4 = e
. §§ = P Peat and other highly organic Liquid Limit
N b 9 2 o
I3

Plasticity Chart
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SUBSURFACE EXPLORATION PROCEDURES

Hand-Auger Drilling (HA)

In this procedure, a sampling device is driven into the soil by repeated blows of a sledge hammer.
When the sampler is driven to the desired sample depth, the soil sample is retrieved. The hole
: } is then advanced by manually turning the hand auger until the next sampling depth increment
is reached. The hand auger drilling between sampling intervals also helps to clean and enlarge
the bore hole in preparation for obtaining the next sample.

Power Auger Drilling (PA) 3

In this type of drilling procedure, continuous flight augers are used to advance the bore holes. They
are turned and hydraulically advanced by a truck or track-mounted unit as site accessibility
e dictates. In auger drilling, casing and drilling mud are not required to maintain open bore holes.

= Hollow Stem Auger Drilling (HS)

In this drilling procedure, continuous flight augers having open stems are used to advance the bore
holes. The open stem allows the sampling tool to be used without removing the augers from the
~ bore hole. Hollow stem augers thus provide support to the sides of the bore hole during the
¥7] sampling operations.

D,

o

. Rotary Drilling (RB)

In employing rotary drilling methods, various cutting bits are used to advance the bore holes. In
this process, surface casing and/or drilling fluids are used to maintain open bore holes.

Diamond Core Drilling (DB)

Diamond core drilling is used to sample cemented formations. In this procedure, a double tube
(triple tube) core barrel with a diamond bit cuts an annular space around a cylindrical prism of
the material sampled. The sample is retrieved by a catcher just above the bit. Samples recovered
by this procedure are placed in sturdy containers in sequential order.
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SAMPLING PROCEDURES

Auger Sampling (AS)

In this procedure, soil samples are collected from cuttings off of the auger flights as they are
removed from the ground. Such samples provide a general indication of subsurface conditions;
however, they do not provide undisturbed samples, nor do they provide samples from discrete
depths. _

- Split-Barrel Sampling (SS) — (ASTM Standard D-1586-84)

In the split-barrel sampling procedure, a  inch 0.D., split barrel sampler is driven into the soila
distance of 18 inches by means of a 140 pound hammer falling 30 inches. The value of the Stan-
dard Penetration Resistance is obtained by counting the number of blows of the hammer over
the final 12 inches of driving. This value provides a qualitative indication of the in-place relative
density of cohesionless soils. The indication is qualitative only, however, since many factors
can significantly affect the Standard Penetration Resistance Value, and direct correlation of
results obtained by drill crews using different rigs, drilling procedures, and hammer-rod-spoon
assemblies should not be made. A portion of the recovered sample is placed in a sample jar and
returned to the laboratory for further analysis and testing.

Shelby Tube Sampling Procedure (ST) — (ASTM Standard D-1587-83)

In the shelby tube sampling procedure, a thin-walled steel seamless tube with a sharp cutting
edge is pushed hydraulically into the soil and a relatively undisturbed sample is obtained. This
procedure is generally employed in cohesive soils. The tubes are carefully handled in the field
to avoid excessive disturbance and are returned to the laboratory for extrusion and further
analysis and testing.

@iddings Sampler (GS)

This type of sampling device consists of 5-ft. sections of thin-wall tubing which are capable of
retrieving continuous columns of soil in 5-ft. maximum increments. Because of a continuous
slot in the sampling tubes, the sampler allows field determination of stratification boundaries
and containerization of soil samples from any sampling depth within the 5-ft. interval.
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LABORATORY PROCEDURES

Water Content (Wc)

The water content of a soil is the ratio of the weight of water in a given soil mass to the weight
of the dry soil. Water content is generally expressed as a percentage.

Hand Penetrometer (Qp)

In the hand penetroineter test, the unconfined compressive strength of a soil is determined
to a maximum value of 4.5 tons per square foot (tsf), by measuring the resistance of tl

soil sample to penetration by a small, spring-calibrated cylinder. The hand penetrometer test
has been carefully correlated with unconfined compressive strength tests, and thereby
provides a useful and a relatively simple testing procedure in which soil strength can be quickly

and easily estimated.

Unconfined Compression Tests (Qu)

In the unconfined compression strength test, an undisturbed prism of soil is loaded axially
until failure or until 20% strain has been reached, whichever occurs first.

Dry Density (°p) ' 3

The dry density is the quantity used as a measure of the amount of solids in a unit volume
of soil aggregate. Use of this value is often made when measuring the degree of compaction
of a soil. '

Classification of Samples

In conjunction with the sample testing program, all soil samples are examined in our labo-
ratory and classified on the basis of their texture and plasticity in accordance with United
Soil Classification System (USCS). The soil descriptions on the boring logs are in conformance
with this system and the estimated group symbols according to this system are included in
parentheses following the soil descriptions on the boring logs. Included on a separate sheet
entitled “General Notes” is a brief explanation of this system of soil classification. '
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In the process of obtaining and testing samples and preparing this report, standard procedures
are followed regarding field logs, laboratory data sheets and samples.

Field logs are prepared during performance of the drilling and sampling operations and are in-
tended to essentially portray field occurrences, sampling locations and procedures.

Samples obtained in the field are frequently subjected to additional testing and reclassification in
the laboratory by more experienced soil engineers, and differences between the field logs and the
final logs may exist. :

The engineer preparing the report reviews the field and laboratory logs, classifications and test
data, and using judgment and experience in interpreting this data, may make further changes.

Samples taken in the field, some of which are later subjected to laboratory tests, are retained in
our laboratory for sixty days and are then destroyed unless special disposition is requested by our
client. Samples retained over a long period of time, even in sealed jars, are subject to moisture loss
which changes the apparent strength of cohesive soil, generally increasing the strength from what
was originally encountered in the field. Since they are then no longer representative of the
moisture conditions initially encountered, observers of these samples should recognize this
factor.

It is common practice in the geotechnical engineering profession that field logs and laboratory
data sheets not included in engineering reports, because they do not represent the engineer’s
final opinions as to appropriate descriptions for conditions encountered in the exploration and
testing work. On the other hand, we are aware that perhaps certain contractors and subcontrac-
tors submitting bids or proposals on work might have an interest in studying these documents
before submitting a bid or proposal. For this reason, the field logs are retained in our office for
review by all contractors submitting a bid or proposal. We would welcome the opportunity to ex-
plain any changes that have been and typically are made in the preparation of our final reports, to
the contractor or subcontractors, before the firm submits its bid or proposal, and to describe how
the information was obtained to the extent the contractor or subcontractor wishes. Results of
laboratory tests are generally shown on the boring logs or are described in the text of the report,
as appropriate.

The descriptive terms and symbols used on the logs are described on the attached sheet, entitled:
“General Notes™.

010RI10/89WPSK
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AMERICAN SOCIETY FOR TESTING AND MATERIALS

Standard Method for

PENETRATION TEST AND SPLIT-BARREL SAMPLING OF SOILS!

This standard i8 issued under the fixed designation D 1586; the number immediately following the designation indicates the year of original
adoption or, in the case of revision, the year of the last revision. A number in parentheses indicates the year of last reapproval. A superscript
epsilon (€) indicates an editorial change since the last revision or reapproval.

This method has been approved for use by agencies of the Department of Defense and for listing in the DOD Index of Specifications and

Standards.

1. Scope

1.1 This method describes the proce-
dure, generally known as the Standard
Penetration Test (SPT), for driving a
split-barrel sampler to obtzin a repre-
sentative soil sample and a measure of
the resistance of the soil to penetration
of the sampler.

1.2 This standard may involve haz-
ardous materials, operations, and
equipment. This standard does not
purport to address all of the safety
problems associated with its use. It is
the responsibility of whoever uses this
standard to consult and establish ap-
propriate safety and hesalth practices
and determine the applicability of reg-
ulatory limitations prior to use. For a
specific precautionary statement, see
5.4.1.

1.3 The values stated in inch-pound
units are to be regarded as the stan-
dard.

8. Applicabls Documents

2.1 ASTM Standards:

D2487 Test Method for Classification
of Soils for Engineering Purposes?

D2488 Practice for Description and
Identification of 8oils (Visual-
Manual Procedure)?

D4220 Practice for Preserving and
Transporting Soil Samples?

3. Descriptions of Terms Specific to
This Standard

3.1 anvil—that portion of the drive-
weight agssembly which the hammer

strikes and through which the ham-
mer energy passes into the drill rods.

3.2 cathead-—the rotating drum or
windlass in the rope-cathead lift sys-
tem around which the operator wraps
a rope to lift and drop the hammer by
successively tightening and loosening
the rope turns arocund the drum.

3.3 drill rods—rods used to transmit
downward force and torque to the drill
bit while drilling a borehole.

3.4 drive-weight assembly—a device
consisting of the hammer, hammer
fall guide, the anvil, and any hammer
drop system.

3.5 hammer—that portion of the
drive-weight assembly consisting of
the 140 £+ 2 Ib (63.6 + 1 kg impact
welight which is successively lifted and
dropped to provide the energy that ac-
complishes the sampling and penetra-
tion.

3.6 hammer drop system—that por-
tion of the drive-weight assembly by
which the operator accomplishes the
lifting and dropping of the hammer to
produce the blow.

3.7 hammer fall guide—that part of
the drive-weight assembly used to
guide the fall of the hammer.

3.8 N-value—the blowcount repre-
sentation of the penetration resistance

-of the soil. The N-value, reported in

blows per foot, equals the sum of the
number of blows required to drive the
sampler over the depth interval of 8 to
18 in. (150 to 450 mm) (see 7.3).

3.9 AN—the number of blows ob-
tained from each of the 6-in. (150-mm)

intervals of sampler penetrationgsee
7.3).

3.10 number of rope turns—the total
contact angle between the rope and the
cathead at the beginning of the opera-
tor’s rope slackening to0 drop the ham-
mer, divided by 380° (see Fig. 1).

3.11 sampling rods—rods that con-
nect the drive-weight assembly to the
sampler. Drill rods are often used for
this purpose.

3.12 8PT—abbreviation for Standard
Penetration Test, & term by which en-
gineers commonly refer to this
method.

4, Signiticance and Use

4.1 This method provides a solOn-
ple for identification purposes and for
laboratory tests appropriate for soll
obtained from & sampler that may pro-
duce large shear strain disturbance in
the sample.

4.2 This method is used extensively
in a great variety of geotechnical ex-
ploration projects. Many local correla-
tions and widely published correla-
tions which relate SPT blowcount, or
N-value, and the engineering behavior
of earthworks and foundation are
avallable.

1This method is under the jurisdiction of ASTM
Committee D-18 on Soil and Rock and is the direct
responsibility of suboommittes D18.02 on Sampl-
ing and Related Field Testing for Soil Investigs-
tions.

Current edition approved Sept. 11, 19084,
Published November 1984. Originally published
as D1886—88T. Last previous edition D18686—87
(1874).

2Annua) Book of ASTM Siandards, Vel 04.08.
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8. Apparatus

5.1 Drilling Equipment—Any dril-
1ing equipment that provides at the
time of sampling a suitably clean open
hole before insertion of the sampler
and ensures that the penetration test
is performed on undisturbed soil shall
be acceptable. The following pieces of
equipment have proven to be suitable
for advancing a borehole in some sub-
surface conditions.

5.1.1 Drag, Chopping, and Fishtail
Bits, less than 6.5 in. (162 mm) and
greater than 2.2 in. (66 mm) in diamet-
er may be used in conjunction with
open-hole rotary drilling or casing-
advancement drilling methods. To
avoid disturbance of the underlying
soll, bottom discharge bits are not per-
mitted; only side discharging bits are
permitted.

5.1.2 Roller-Cone Bits, less than 6.5
in. (162 mm) and greater than 2.2 in.
(56 mm) in diameter may be used in
conjunction with open-hole rotary
drilling or casing-advancement drill-
ing methods if the drilling fluid dis-
charge is deflected.

5.1.3 Hollow-Stem Continuous
Flight Augers, with or without a cen-
ter bit assembly, may be used to drill
the boring. The inside diameter of the
hollow-stem augers -shall be less than
6.5 In. (162 mm) and greater than 2.2
in. (66 mm).

5.1.4 B8olid, Continuous Flight,
Bucket and Hand Augers, less than 8.5
in. (162 mm) and greater than 2.2 in.
(56 mm) in diameter may be used if the
soil on the side of the boring does not
cave onto the sampler or sampling
rods during sampling.

6.2 Sampling Rods—Flush-joint
steel drill rods shall be used to connect
the split-barrel sampler to the drive-
weight assembly. The sampling rod
shall have a stiffness (moment of iner-
tia) equal to or greater than that of
parallel wall “A” rod (a steel rod
which has an outside diameter of 1%
in. (41.2 mm) and an inside diameter
of 1% in. (28.5 mm).

NOTE 1—Recent research and comparative
testing indicates the type rod used, with stiffness
ranging from *“A” size rod to "N" size rod, wil
usually have a negligible effect on the N-values to
depths of at least 100 ft (30 m).

6.3 8plit-Barrel Sampler—The sam-
pler shall be constructed with the di-
mensions indicated in Fig. 2. The driv-
ing shoe shall be of hardened steel and
shall be replaced or repaired when it

ASTM Designation: D 1586

becomes dented or distorted. The use
of liners to produce a constant inside
diameter of 1% in. (35 mm) is permit-
ted, but shall be noted on the penetra-
tion record if used. The use of a sample
retainer basket is permitted, and
should also be noted on the penetra-
tion record if used.

NOTE 2—Both theory and available test data
suggest that N-values may increass between 10 to
30% when liners are used.

5.4 Drive-Welght Assembly:

65.4.1 Hammer and Anvil—The ham-
mer shall weigh 140 £ 2 1b (83.6 £ 1
kg) and shall be a solid rigid metallic
mass. The hammer shall strike the an-
vil and make steel on steel contact
when it i8 dropped. A hammer fall
guide permitting a free fall shall be
used. Hammers used with the cathead
and rope method shall have an unim-
peded overlift capacity of at least 4 in.

. (100 mm). For safety reasons, the use

of a hammer assembly with an inter-
nal anvil is encouraged.

NOTE 3—1It 15 suggested that the hammer fall
guide be permanently marked to enable the opera-
tor or inspector 10 judge the hammer drop height.

5.4.2 Hammer Drop 8ystem—Rope-
cathead, trip, semi-automatic, or auto-
matic hammer drop systems may be
used, providing the lifting apparatus
will not cause penetration of the
sampler while re-engaging and lifting
the hammer.

5.6 Accessory Equipment—Acces-
sories such as labels, sample contain-
ers, data sheets, and groundwater lev-
el measuring devices shall be provided
in accordance with the requirements
of the project and other ASTM stan-
dards.

6. Procedure

6.1 The boring shall be advanced in-
crementally to permit intermittent or
continuous sampling. Test intervals
and locations are normally stipulated
by the project engineer or geologist.
Typically, the intervals selected are 8
ft (1.8 m) or less in homogeneous
strata with test and sampling locations
at every chanje of strata.

8.2 Any drilling procedure that pro-
vides a suiltably clean and stable hole
before insertion of the sampler and as-
sures that the penetration test is per-
formed on essentially undisturbed soil
shall be acceptable. Each of the follow-

ing procedures have proven to be ac-
ceptable for some subsurface condi-
tions. The subsurface conditions anti-
cipated should be considered when se-
lecting the drilling method to be used.

6.2.1 Open-hole rotary drilling
method.

6.2.2 Continuous flight hollow-stem
auger method.

6.2.3 Wash boring method.

6.2.4 Continuous flight solid auger
method.

8.3 Several drilling methods produce
unacceptable borings. The process of
jetting through an open tube sampler
and then sampling when the desired
depth is reached shall not be permit-
ted. The continuous flight solid auger
method shall not be used for advanc-
ing the boring below a water table or
below the upper confining bed of a
confined non-cohesive stratum that is
under artesian pressure. Casing may
not be advanced below the sampling
elevation prior to sampling. Advancing
a boring with bottom discharge bits is
not permissible. It is not permissitle
to advance the boring for subsequent
insertion of the sampler solely by
means of previous sampling with the
SPT sampler.

6.4 The drilling fluid level within the
boring or hollow-stem augers shall be
maintained at or above the in situ
groundwater level at all times during
drilling, removal of drill rods, and

sampling.

7. 8ampling and Teating Procedure

7.1 After the boring has been ad-
vanced to the desired sampling eleva-
tion and excessive cuttings have been
removed, prepare for the test with the
following sequence of operations.

?7.1.1 Attach the split-barrel sampler
to the sampling rods and lower into
borehole. Do not allow the sampler to
drop onto the solil to be sampled.

7.1.2 Position the hammer above
and attach the anvil to the top of the
sampling rods. This may be done be-
fore the sampling rods and sampler
are lowered into the borehole.

7.1.3 Rest the dead weight of the
samipler, rods, anvil, and drive weight
on the bottom of the boring and apply
& Beating blow. If excessive cuttings
are encountered at the bottom of the
boring, remove the sampler and sam-
pling rods from the boring and remove
the cuttings.

7.1.4 Mark the drill rods in three
successive 6-in. (0.15-m) increments
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so that the advance of the sampler un-
der the impact of the hammer can be
easily observed for each 6-in. (0.15-m)
increment.

7.2 Drive the sampler with blows
from the 140-1b (63.5-kg) hammer and
count the number of blows applied in
each 6-in. (0.15-m) increment until
one of the following occurs:

7.2.1 A total of 50 blows have been
applied during any one of the three
8-in. (0.16-m) increments described in
7.1.4.

7.2.2 A total of 100 blows have been
applied.

7.2.3 There is no observed advance
of the sampler during the application of
10 successive blows of the hammer.

7.2.4 The sampler is advanced the
complete 18 in. (0.45 m) without the
limiting blow counts occurring as de-
scribed in 7.2.1, 7.2.2, or 7.2.3.

7.3 Record the number of blows re-
quired to effect each 6 in. (0.15m) of
penetration or fraction thereof. The
first 6 in. is considered tc be a seating
drive. The sum of the number of blows
required for the second and third 6 in.
of penetration is termed the “standard
penetration resistance”, or the
“N-value”. If the sampler is driven
less than 18 in. (0.45 m), as permitted

“in 7.2.1, 7.2.2, or 7.2.3, the number of

blows per each complete 8-in. (0.15-m)
increment and per each partial incre-
ment shall be recorded on the boring
log. For partial increments, the depth
of penetration shall be reported to the
nearest 1 in. (25 mm), in addition to

‘the number of blows. If the sampler

edvances below the bottom of the bor-
ing under the static weight of the drill
rods or the weight of the drill rods plus
the static weight of the hammer, this
information should be noted on the
boring log.

7.4 The raising and dropping of the
140-Ib (63.5-kg) hammer shall be ac-
complished using either of the follow-
ing two methods:

7.4.1 By using a trip, automatic, or
semi-automatic hammer drop system
which lifts the 140-Ib (63.5-kg) ham-
mer and allows it to drop 30 £ 1.0 in.
(0.76 m + 25 mm) unimpeded.

7.4.2 By using a cathead to pull a
rope attached to the hammer. When
the cathead and rope method is used
the system and operation shall con-
form to the following:

7.4.2.1 The cathead shall be essen-
tially free of rust, oil, or grease and
have a diameter in the range of 6 to 10
in. (150 to 250 mm).

ASTM Designation: D 1586

7.4.2.2 The cathead should be
operated at & minirnum speed of rota-
tion of 100 RPM, or the approximate
speed of rotation shall be reported on
the boring log.

7.4.2.3 No more than 2% rope turns
on the cathead may be used during the
performance of the penetration test, as
shown in Fig. 1.

NOTE 4—The operator should generslly use
esither 1% of 2X rope turns, depending upoen
whether or not the rope comes off the top (1%
turns) or the bottom (2X turns) of the cathead. It
18 generally known and aocepted that 2% or more
rope turns oonsideradbly impedes the fall of the
hammer and should not be used to perform the
test. The cathead rope should be maintained in &
relatively dry, clean, and unfrayed ocondition.

7.4.2.4 For each hammer blow, a
30-in. (0.76-m) Uft and drop shall be
employed by the operator. The opera-
tion of pulling and throwing the rope
shall be performed rhythmically with-
out holding the rope at the top of the
stroke.

7.5 Bring the sampler to the surface
and open. Record the percent recovery
or length of sample recovered. De-
scribe the soil samples recovered as to
composition, color, stratification, and
condition, then place one or more rep-
resentative portions of the sample into
sealable moisture-proof containers
(Jars) without ramming or distorting
any apparent stratification. Seal each
container to prevent evaporation of
soil moisture. Affix labels to the con-
tainers bearing job designation, bor-
ing number, sample depth, and the
blow count per 6-in. (0.15-m) incre-
ment. Protect the samples against ex-
treme temperature changes. If there is
a 80il change within the sampler,
make & jar for each stratum and note
its location in the sampler barrel.

8, Beport

8.1 Drilling information shall be
recorded in the field and shall include
the following:

8.1.1 Name and location of job,
8.1.2 Names of crew,

8.1.3 Type and make of drilling
machine,

8.1.4 Weather conditions,

8.1.56 Date and time of start and
finish of boring,

8.1.6 Boring numbter and location
(station and coordinates, if available
and applicable),

8.1.7 Surface elevation, if available,

8.1.8 Method of advancing and
cleaning the boring,

8.1.9 Method of keeping boring
open,

8.1.10 Depth of water surface and
drilling depth at the time of a noted
loss of drilling fluid, and time and date
when reading or notation was made,

8.1.11 Location of strata changes,

B8.1.12 Size of casing, depth of cased
portion of boring,

8.1.13 Equipment and method of
driving sampler,

8.1.14 Type of sampler and length
and inside diameter of barrel (note use
of liners),

8.1.15 8ize, type, and section length
of the sampling rods, and

8.1.16 Remarks.

8.2 Data obtained for each sample
shall be recorded in the field and shall
include the following: 3

8.2.1 Sample depth and, if utilized,
the sample number,

8.2.2 Description of soil,
8.2.3 Strata changes within sample,

8.2.4 Sampiler penetration and re-
covery lengths, and

8.2.5 Number of blows per 6-in.
(0.15-m) or partial increment.

9. Precision and Bias

9.1 Variations in N-values of 100%
or more have been observed when us-
ing different standard penetration test
apparatus and drillers for adjacent
borings in the same soil formation.
Current opinion, based on field experx«D
ence, indjcates that when using the
same apparatus and driller, N-values
in the same soil ¢an be reproduced
with a coefficient of variation of about
10%.

9.2 The use of faulty equipment,
such as an extremely massive or dam-
aged anvil, a rusty cathead, a low
speed cathead, an old, oily rope, or
massive or poorly lubricated rope
sheaves can significantly contribute to
differences in N-values obtained be-
tween operator-drill rig systems.

9.3 The variability in N-values pro-
duced by different drill rigs and opera-
tors may be reduced by measuring
that part of the hammer energy deliv-
ered into the drill rods from the sam-
pler and adjusting N on the basis of
comparative energies. A method for
energy measurement and N-value ad-
Jjustment.is currently under develop-
ment.
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A
“—Z—Rope
12 Operator here r
ALLD
A Cathead
Ae

Section A-A

(s) ocountarclockwise rotation
approximately 1% turns

B <~
R
- Operator here \
+ Bd
(b) clockwise rotation Section B8~-B
approximately 2% turns

¥1G. 1 Definitions of the Number of Rope Turns and the Angle for (a) Counterclockwise Rotation and (b) Clockwisa Rotation of the Cathead

OPEN_SHOE 'HEAD ROLLPIN
F

/y/y/ /I ]I\L m\\\\\
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I
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—~ $ \r I e N
[ |
G

O
O

1
N

4

TUB BALL , VE
B (2 8t ¥8in.
-— —> diameter )

A =1.0t02.01n (28 to 80 mm)

B = 18.0 to 30.0 In. (0.487 to 0.762 m)

C = 1.378 £ 0.008 in. (34.93 ¢+ 0.13 mm)

D = 1.80 £ 0.06 - 0.00 in. (38.1 £ 1.3 - 0.0 mm)
E=0.10 £ 0.02 in. (2 84 £ 0.25 mm)

F = 2.00 + 0.08 - 0.00 in. (80.8 ¢ 1.3 ~ 0.0 mm)
G = 16.0° to 23.0°

The l)sm.(semm)mnldedhmwlpmbmlmuybemedwnhlle-ugewmmcmuslpmuw.nownmumgendorthodnwtbumqbomw
T d Metal or pl retainers may bs used to retain soil samples.

¥1G. 8 Split-Barrel Sampler

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asssrted in connsction with any item mentioned in
this standard. Users of this standard are expressly advised that determination of the v-.lm.lty of any such patent rights, and the risk of infringement of such
rignts, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committes and must be reviewed every five years and if not revised, either reap-
proved or withdrawn. Your comments are invited either for revision of this standard or for additional standards and should be addresssd to ASTM Headquarters.
Your comments will receive careful consideration at a meeting of the responsible technical committee, which you may attend. If you feel that your comments
have not received a fair hearing you should make your views known to the ASTM Committee on Standards, 1916 Race 8t., Philadelphia, Pa. 19103.

OO3RIB/B9WP3K
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STS Sampling Procedures

faib

AMERICAN SOCIETY FOR TESTING AND MATERIALS

Standard Practice for

THIN-WALLED TUBE SAMPLING OF SOILS!?

This standard is issued under the fixed designation D 1687; the number immediately following the designation indicates the year of original
adoption or, in the case of revision, the year of the last revision. A number in parentheses indicates the year of last reapproval. A superscript
epsilon (€) indicates an editorial change since the last revision or reapproval.

This practice has been approved for use by agencies of the Department of Defense and for listing in the DOD Index os 8Specifications and

Standards.

1. Scope

1.1 This practice covers a procedure
for using a thin-walled metal tube to
recover relatively undisturbed soil
samples suitable for laboratory tests of
structural properties. Thin-walled
tubes used in piston, plug, or rotary-
type samplers, such as the Denison or
Pitcher, must comply with the por-
tions of this practice which describe
the thin-walled tubes (5.3).

NOTE 1—Thig practice does not, apply to liners
used within the above samplers.

2. Applicable Documents
2.1 ASTM Standards:

D2488 Practice for Description and
Identification of Soils (Visual-
Manual Procedure)?

D3550 Practice for Ring-Lined Barrel
S8ampling of Soils?

D4220 Practice for Preserving and
Transporting Soil Samples?

3. Summary of Practice

3.1 A relatively undisturbed sample
is obtained by pressing a thin-walled
metal tube into the in-situ soil, remov-
ing the soil-filled tube, and sealing the
ends to prevent the soil from being dis-
turbed or losing moisture.

4, icance and Use

4.1 This practice, or Practice D3550,
is used when it is necessary to obtain a
relatively undisturbed specimen suita-
ble for laboratory tests of structural
properties or other tests that might be
influenced by sofl disturbancs.

8. Apparatus

6.1 Drilling Equipment—Any drill-
ing equipment may be used that pro-
vides a reasonably ciean hole; that
does not disturb the soll to be sampled;
and that does not hinder the penetra-
tion of the thin-walled sampler. Open

borehole diameter and the inside dia-
meter of driven casing or hollow stem
auger shall not exceed 3.5 times the

outside diameter of the thin-walled.

tute.

5.2 Sampler Insertion Equipment,
shall be adequate to provide a relative-
ly rapid continuous penetration force.
For hard formations it may be neces-
sary, although not recommended, to
drive the thin-walled tube sampler.

5.3 Thin-Walled Tubeg, should be
manufactured as shown in Fig. 1.
They should have an outside diameter
of 2 to 5 in. and be made of metal hav-
ing adequate strength for use in the
soi]l and formation intended. Tubes
shall be clean and free of all surface ir-
regularities including projecting weld
seams.

6.3.1 Length of Tubes—See Table 1
and 8.4.

5.3.2 Tolerances, shall be within the
Hmits shown in Table 2.

5.3.3 Inside Clearance Ratio, should
be 1% or as specified by the engineer

or geologist for the soil and formation

to be sampled. Generally, the inside
clearance ratio used should increase
with the increase in plasticity of the
soil being sampled. S8ee Fig. 1 for defin-
ition of inside clearance ratio.

5.3.4 Corrosion Protection—Corro-
sion, whether from galvanic or chemi-
cal reaction, can damage or destroy
both the thin-walled tube and the sam-
ple. S8everity of damage is a function of
time as well as interaction between the
sample and the tube. Thin-walled
tubes should have some form of pro-
tective coating. Tubes which will con-
tain samples for more than 72 h shall
be coated. The type of coating to be us-
ed may vary depending upon the mate-
rial to be sampled. Coatings may in-
clude a light coat of lubricating oll, lac-
quer, epoxy, Teflon, and others. Type
of coating must be specified by the en-

gineer or geologist if storage will ex-
ceed 72 h. Plating of the tubes or al

nate base metals may be specified | >
the engineer or geologist.

5.4 Sampler Head, serves to couple
the thin-walled tube to the insertion
equipment and, together with the thin-
walled tube, comprises the thin-walied
tube sampler. The sampler head shall
contain a suitable check valve and a
venting area to the outside equal to or
greater than the area through the
check valve. Attachment of the head to
the tube shall be concentric and coax-
ial to assure uniform application of
force to the tube by the sampler inser-
tion equipment.

6. Procedure

8.1 Clean out the borehole to sam-
pling elevation using whatever method
is preferred that will ensure the mate-
rial to be sampled is not disturbed.
groundwater is encountered, main!
the liquid level in the borehole at
above ground water level during the
sampling operation.

8.2 Bottom discharge bits are not
permitted. 8ide discharge bits may be
used, with caution. Jetting through an
open-tube sampler to clean out the
borehole to sampling elevation is not
permitted. Remove loose material from .
the center of a casing or hollow stem
auger as carefully as possible to avoid
disturbance of the material to be
sampled. ’

1This prectice is under the jurisdiotion of ASTM
Committee D-18 on 8ol and Rock and ia the direct
responsibiiity of Suboommittee D18.02 on Sam-
pling and Related Feld Testing for Soll Investiga-
tion.

Current sdition approved Aug. 17, 1083. Pub-
lished Ootober 1983. Originally published as D
1887-88T. Last previous edition D 1887-74.

2Anmual Book of ASTM Btandards, Vol 04.08.

Reprinted from Annual Book of ASTM Standards, Volume 04.08
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NOTE 2—Rolier bits are available in down-
ward-jetting and diffused-jet configurations.
Downward-jetting configuration rock bits are not
acceptable. Diffuse-jet configurations are general-
ly acceptable.

6.3 Place the sample tube so that its
bottom rests on the bottom of the hole.
Advance the sampler without rotation
by a continuous relatively - rapid mo-
tion.

6.4 Determine the length of advance
by the resistance and condition of the
formation, but the length shall never
exceed 5 to 10 diameters of the tube in
sands and 10 to 15 diameters of the
tube in clays.

NOTE 3—Weight of sample, laboratory hand-
ling capabilities, transportation problems, and
commercial avallability of tubes will generally
limit maximum practical lenglhs to those shown
in Table 1.

6.5 When the formation is too hard
for push-type insertion, the tube may
be driven or Practice D3550 may be us-
ed. Other methods, as directed by*the
engineer or geologist, may be used. If
driving methods are used, the data re-
garding weight and fall of the hammer
and penetration achieved must be
shown in the report. Additionally, that
tube must be prominently labeled a
“driven sample.”

6.6 In no case shall a length of ad-
vance be greater than the sample-tube
length minus an allowance for the
sampler head and a& minimum of 3 in.
for sludge-end cuttings.

NOTE 4—The tube may be rotated to shear bot-
tom of the sample after pressing is complete.

6.7 Withdraw the sampler from the
formation as carefully as possible in
order to minimize disturbance of the
sample.

7. Preparation for Shipment

7.1 Upon removal of the tube, meas-
ure the length of sample in the tube.
Remove the disturbed material in the
upper end of the tube and measure the
length again. Seal the upper end of the
tube. Remove at least 1 in. of material
from the lower end of the tube. Use
this material for soil description in ac-
cordance with Practice D2488. Meas-
ure the overall sample length. S8eal the
lower end of the tube. Alternatively,
after measurement, the tube may be
sealed without removal of soil from the
ends of the tube if so directed by the
engineer or geologist.

NOTE 5—PField extrusion and packaging of ex-
truded samples under the gpecific direction of a
geotechnical engineer or geologist is permitted.

NOTE 6—Tubes sealed over the ends as opposed
to those sealed with expanding packers should
contain end padding in end voids in order to pre-
vent drainage or movement of the sample within
the tube.

7.2 Prepare and immediately affix
labels or apply markings as necessary
to identify the sample. Assure that the
markings or labsels are adequate to
survive transportation and storage.

ASTM Designation: D 1587

8. Report

8.1 The appropriate information is
required as follows:

8.1.1 Name and location of the pro-
ject,

8.1.2 Boring number and precise lo-
cation on project,

8.1.3 Surface elevation or reference
to a datum,

8.1.4 Date and time of boring—start
and finish,

8.1.5 Depth to top of sample and
number of samples,

8.1.8 Description of sampler: size,
type of metal, type of coating,

8.1.7 Method of sampler insertion:
push or drive,

ZABLE 1 Suitable Thin-Walied Steel Sample Tubes™

8.1.8 Method of drilling, size of hole,
casing, and drilling fluid used,

8.1.9 Depth to groundwater level:
date and time measured,

8.1.10 Any possible current or tidal
effect on water level,

8.1.11 Boil description in accordance
with Practice D2488,

8.1.12 Length of sampler advance,
and

8.1.13 Recovery: length of sample
obtained.

9. Precision and Bias

9.1 This practice does not produce
numerical data; therefore, a precision
and bias statement is not applicable.

tor Thid

TABLE & Di L Tubes

Outside diameter.

In. 2 3 8

mm 50.8 76.2 127
Wall thickness:

Bwg 18 16 11

n. . 0.049 0.085 0.120

mm 1.24 1.85 3.05
Tube langth.

mn. 36 36 64

m 0.81 0.91 145
Clearance ratio, % 1 1 1

Nominal Tube Diameters from Table 14 Toleranoes, in.

Bi1ze Outaide
Diameter 2 3 8

Outside diameter +0.007 +0.010 +0.018
-0.000 -0.000 -0.000

Inside diameter +0.000 +0.000 +0.000
-0.007 -0.010 -0.016

Wall thickness 20.007 $0.010 +0.018

Ovality 0.018 0.020 0.03C

Straightness 0.030/ft 0.030/ft 0.030/ft

“AThe three diameters recommended in Tebls 1 are in-
dicated for purposes of standardization, and are not in.
tended to ind that ling tubes of Intermed or
larger diameters are not soceptable. Lengihs of tubes
shown are illustrative. Proper lengths to bs determined as
suited to [feld conditions.

Methad

Alntermediate or larger diameters should be propor-
tional. Toleranoss shown are essentially standard com-
mercial manufscturing tolerances for seamiess stesl
mechanical tubing. S8pecify only two of the first three tol-
aranoss; that is, 0.D. and L.D., or 0.D. or 0.D. and Wall, or
I.D. and Wail.

Length os Specified in

11

5

inside Clearonce Ratio =

NOTE 1-M of two
NOTE 2—~M of four
NOTE 3-Tube held with hardened screws.
NOTE 4—Two-inch d tubes are
for ** bed

holes on opp

1
P4 %. dio {min) 7

Mounting Holes .

sides for 2 to 3% In. sampler.
holes spaced at 60° for samplers 4 in. and larger.

with an 18-gage wall thickness to comply with ares ratio criteria
** Users are advised that such tubing is difficult Lo Jocate and can be extremely expen-

sive ;n small quantities. Sixteen-gsge tubes are generally readily avallable.

Metric Bquivalants

™

..77
187
8.4
0.8
8.9

101.¢

¥IG. 1 Thin-Walled Tube for Sampling

The American Boclety for Testing and )

ls takes no

econnection with any item in this

the validity of any patant rights asserted in

a. Unndmumhﬁmumummzmmnu

the validity of any such patent rights, and the risk of infringement of such H(hh are entirely their own responatbility.

This standard is to atany time by the and must be reviewsd svery five
yoars and if not revised, ¢ither reapp! or withd n. Your ts are «ither for of this d ar
for » 1 dards and be add to ASTM H ters. Your will ocareful
tonata ¢ of the b h \] which you may attend. If you fesl that your comments have not

received s fair hearing you should make your views known to the ASTM Commities on Standards, 1916 Race 8t.,

Philadelphia, Pa. 19103.
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1 STS Field Well Installation Diagram £

e DEPTH ~ ELEV
‘ “—"FLUSH MOUNTED COVER
END OF CAP WITH HOLE 1) TYPEOF PIPE
ON STANDPIPE? ———  (PVCDGALVANIZED, STAINLESS, OTHER
QYESOR NO
ﬁ C e— 96,37+ 2) TYPE OF PIPE JOINTS |
‘ BELLED, COUPLINGS,(THREADEL), OTHER
00 STANDPIPE
= STICKUP 3) TYPE OF WELL SCREEN
3 PVC, GALVANIZED{STAINLESS) OTHER
i 0

4) SCREEN SLOT SIZE — (-0l inches
5) SCREEN LENGTH 3 feet

6) INSTALLED PROCTECTOR PIPE W/LOCK?(YES)OR NO

CONCRETE
0.5’ (CROSS OUT IF NOT USED)

e asf

o 7) DRILLING METHOD Solid Stem Augers
. ' 4 ' DRILLING FLUID Water
’ BACKFILL 4 inches .
, ] MATERIAL BOREHOLE DIAMETER ®
Q 8) BACKFILL MATERIAL INSTALATION FROM
> —CEMENT SURFACH
& BENTONITE
w
GROUT 9) HOW WAS WELL DEVELOPED?
' g (BAILING) PUMPING, SURGING, COMPRESSED AIR
N ol as
& 10) APPROXIMATE WATER VOLUME REMOVED OR ADDED?
} o 5GAL, 10 GAL, 15 GAL, OTHER __4 sals
et i |
= 11) WATER CLARITY BEFORE DEVELOPMENT
: = PIPE DIA. CLEAR, TURBID{OPAQUE
J 5 2 I
4 & SCH. _40 12) WATER CLARITY AFTER DEVELOPMENT
’ ORBID
) = # J— CLEAR (TURBID) OPAQUE
BENTONITE 13) DID THE WATER SMELL? YES OR(NO)
3.0 PELLETS
¥ (CROSS OUT IF NOT USED) K 14) WATER LEVEL SUMMARY

1) DEPTH FROM T. STANDPIPE AFTER DEVELOPMENT?

j 13 feet FT 0
) ) . SEE OBSERVATION
s ¥ DATE1®2 1109 _ FTrFROMT, ST. PIPE
) T DATE , FT FROM T, ST. PIPE
DATE , FT FROMTT, ST. PIPE
DATE , FT FROMT, ST. PIPE
*Relative to benchmark elevation = 100.00 feet )
3 WELL NO.__MW-128 DATE INSTALLED__ 9/5/92 DRILL RIG DR-9
DRILLER Dumas DRILL CREW. Deon
: JOB/CLIENT Proposed NWMH Facility Redevelopment Site/Power/CRSS STS PROJECT NO. 27313-XH
&8
(Power/CRSS_mw-128/m11draw/nt) (VERSION 3: 08/91 - M11DRAW "FIELD_WELL_KAS")

Liweoiops
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STS Field Well Installation Diagram £R

DEPTH
= FLUSH MOUNTED COVER

END OF CAP WITH HOLE
ON STANDPIPE?

EDOR NO

/——-— (PVTOGALVANIZED, STAINLESS, OTHER

ELEV
1) TYPEOFPIPE

- 2) TYPE OF PIPE JOINTS

00" STANDPIPE
STICKUP

4.5

PIPE DIA.
2 IN
SCH. _40 _

Y (IFPVC USED)

, BENTONITE
3.0 PELLETS i
(CROSS OUT IF NOT USED) E

TIP OF WELL TO GROUND SURFACE

BELLED, COUPLINGS,(THREADEL), OTHER

3) TYPE OF WELL SCREEN
PVC, GALVANIZED{ STAINLESS,) OTHER

4) SCREEN SLOT SIZE ——0:0L jnches
5) SCREEN LENGTH 3 feet
6) INSTALLED PROCTECTOR PIPE W/LOCK?(¥YES)OR NO

7) DRILLING METHOD Solid Stem Augers
DRILLING FLUID Water
BOREHOLE DIAMETER 4 inches

8) BACKFILL MATERIAL INSTALATION FROM

SURFACH TRENIE)

9) HOW WAS WELL DEVELOPED?
C@ PUMPING, SURGING, COMPRESSED AIR

10) APPROXIMATE WATER VOLUME REMOVED OR ADDED?
5SGAL, 10GAL, 15GAL, OTHER __4gals

11) WATER CLARITY BEFORE DEVELOPMENT
CLEAR, TURBID{ OPAQUE

12) WATER CLARITY AFTER DEVELOPMENT
CLEAR (TURBID) OPAQUE

13) DID THE WATER SMELL? @ OR NO

14) WATER LEVEL SUMMARY

1) DEPTH FROM T. STANDPIPE AFTER DEVELOPMENT?
13 feet " FT 0 '

2) OTHER MEASUREMENTS: Sy OSSERVATION

DATE 9/11/92 , 12.85 FT FROM T, ST. PIPE
DATE , FT FROM T, ST. PIPE
DATE , FTFROMT, ST. PIPE

DATE . FT FROMT, ST. PIPE
*Relative to benchmark elevation = 100.00 feet ’

WELLNO. 2o DATE INSTALLED__9/5/%2 ' DRILL RIG___DR?
DRILLER Dumas DRILL CREW Deon
JOB/CLIENT Proposed NWMH Facility Redevelopment Site/Power/CRSS STS PROJECT NO. 27313-XH

(Power/CRSS_mw-129/m11draw/nt)

(VERSION 3: 08/91 - M11DRAW "FIELD_WELL_KAS")




"I STS Field Well Installation Diagram £
b DEPTH ELEV
FLCUSH MOUNTED COVER
<l END OF CAP WITH HOLE 1) TYPE OF PIPE
ON STANDPIPE? —

(PVCDGALVANIZED, STAINLESS, OTHER
96.03' 2) TYPE OF PIPE JOINTS

BELLED, COUPLINGS,(THREADEL), OTHER

3) TYPE OF WELL SCREEN

PVC, GALVANIZED{ STAINLESS,) OTHER

4) SCREEN SLOT SIZE 0-01 inches

QESO0R NO

00 STANDPIPE
STICKUP

o5 5) SCREEN LENGTH 3 fect
BENTO 44 : 6) INSTALLED PROCTECTOR PIPE W/LOCK?(YE)OR NO
SROES OUT IF NOTTUSED 7) DRILLING METHOD Solid Stem Augers
5 L' DRILLING FLUID Noge
ACKFIL 4 inches
) MATERLAL BOREHOLE DIAMETER ‘)
3 Q 8) BACKFILL MATERIAL INSTALATION FROM
A L3 CEMENT SURFACEH
B BENTONITE
3 5 GROUT 9 HOW WAS WELL DEVELOPED?
} Z (BAILING) PUMPING, SURGING, COMPRESSED AR
h ol 45
& 10) APPROXIMATE WATER VOLUME REMOVED OR ADDED?
e 5GAL, 10GAL, 15GAL, OTHER ___ 4gals
-
= 11) WATER CLARITY BEFORE DEVELOPMENT
= PIPE DIA. CLEAR, TURBID{OPAQUE
i 2 N
& SCH. _40 12) WATER CLARITY AFTER DEVELOPMENT
l- . [J :
v (FPVCUSED) CLEAR,(TURBID) OPAQUE
BENTONITE 13) DID THE WATER SMELL? OR NO
A 3.0 PELLETS
(CROSS OUT IF NOT USED) & 14) WATER LEVEL SUMMARY 3

1) DEPTH FROM T. STANDPIPE AFTER DEVELOPMENT?
12.0 FT o

S

A RAV]
o (CONCRETE SAND ) . SEE OBSERVATION
) 7.0 T C (CRETE D 2) OTHER MEASUREMENTS: it " SUMMARY
4 s v o (CIRCLEONE) DATE_ 91192 1187 _ ETFROMT, ST. PIPE
T CAVEIN DATE , FT FROMT, ST. PIPE
MATERIAL DATE R FT FROMT, ST. PIPE
- 2.0’ | (CROSS OUT IF NOT DRILLED) DATE ' , —— FTFROMT, ST. PIPE
: SAND *Relative to benchmark elevation = 100.00 feet
3 17.0' Y N
§ WELL NO.___MW-130 DATE INSTALLED__9/5/92 DRILL RIG___ PR
- DRILLER Dumas DRILL CREW. Deon
i JOB/CLIENT Proposcd NWMH Facility Redevelopment Site/Power/CRSS STS PROJECT NO. 27313-XH
1 (POWER/CRSS_MW-130/M11DRAW/NT) (VEF!SION 3:08/91 - M11DRAW "FIELD_WELL_KAS")
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STS Field Well Installation Diagram StS,

DEPTH ELEV

— FLUSH MOUNTED COVER

END OF CAP WITH HOLE 1) TYPEOF PIPE
ON STANDPIPE? (PVCDGALVANIZED, STAINLESS, OTHER
TEOR NO /
—_— oc.5e 2) TYPE OF PIPE JOINTS
0.0 STANDPIPE BELLED, COUPLINGS,(THREADED, OTHER

STICKUP

3)

4)
5)

A 1
BACKFILL
MATERIAL

0

CEMENT
BENTONITE

50 GROUT

PIPE DIA.
-2 IN.

y B
L)} »
ER0OSS OUT IF NOT USED %

6)
7

8)

9

10)

11)

SCH. 40 _

(IF PVC USED)

TIP OF WELL TO GROUND SURFACE

12)

PELLETS

20 1 BENTONITE
(CROSS OUT IF NOT USED)

O

150 Y (CIRCLE ONE)

L

13)

14)

-0 .te |2

A 4
A CAVE.IN
MATERIAL

SAND

11.0 Y

1.5 (CROSS OUT IF NOT DRILLED)N

TYPE OF WELL SCREEN

PVC,. GALVANIZED{ STAINLESS,) OTHER

SCREEN SLOT SIZE 0-01 inches

SCREEN LENGTH 3 feet

INSTALLED PROCTECTOR PIPE W/LOCK? @OR NO
DRILLING METHOD Solid Stem Augers
DRILLING FLUID None

BOREHOLE DIAMETER —_4inches
BACKFILL MATERIAL INSTALATION FROM

SURFACE TRENE)

HOW WAS WELL DEVELOPED?

@ PUMPING, SURGING, COMPRESSED AIR

APPROXIMATE WATER VOLUME REMOVED OR ADDED?
5GAL, 10GAL, 15 GAL, OTHER 4 gals

WATER CLARITY BEFORE DEVELOPMENT

CLEAR, TURBID{ OPAQUE

WATER CLARITY AFTER DEVELOPMENT
CLEAR,(TURBID) OPAQUE

DID THE WATER SMELL? YES ORCNOD)

WATER LEVEL SUMMARY
1) DEPTH FROM T. STANDPIPE AFTER DEVELOPMENT?
T s

2) OTHER MEASUREMENTS: S OBSERVATION
DATE_2WS2 = 1222  pFrpROMT, ST. PIPE
DATE , FT FROM T, ST. PIPE
DATE , FT FROM T, ST. PIPE
DATE FT FROMT, ST. PIPE

*Relative to benchmark elevation = 100.00 feet

WELL NO.__MW_131 DATE INSTALLED__9/5/52

DRILLER Dumas

DRILL RIG___PR®

JOB/CLIENT Proposcd NWMH Facility Redevelopment Site/Power/CRSS

(POWER/CRSS_MW-131/M11DRAW/NT)

B e

DRILL CREW.

Deon

STS PROJECT NO. 27313-XH
(VERSION 3: 08/91 - M11DRAW "FIELD_WELL_KAS")




Sample ID: TP-1

VOLATILES Method: 8W-846 8240 (Modified to capillary)

Parameter

1,1-Dichloroethane
1,1-Dichloroethene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1,2,2~-Tetrachloroethane
1,2-Dichloroethane
1,2-Dichloropropane
1,2,3-Trichloropropane
1,4-Dichloro-2-butene
2-Butanone (MEK)
2-Chloroethyl vinyl ether
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone

Acrolein

Acrylonitrile

Benzene
Bromodichloromethane
Bromomethane

Carbon disulfide
Chlorobenzene
Chloroethane
Chloromethane
cis-1,3~Dichloropropene
Dibromochloroemethane
Dibromomethane
Dichlorodifluoromethane
Ethylbenzene

Iodomethane
Methylbenzene (Toluene)
Methylene chloride
Styrene

Tetrachloroethene
Tetrachloromethane
trans-1,2-Dichloroethene
trans-1, 3-Dichloropropene
Tribromomethane (Bromoform)
Trichloroethene
Trichlorofluoromethane
Trichloromethane (Chloroform)
Vinyl acetate

Vinyl chloride

Xylenes (Total)

Project #:
Page 2 of 8

MDL
ng/Kg

0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.25

0.005
0.050
0.025
0.38

0.005
0.005
0.005
0.005
0.025
0.005
0.005
0.025
0.025
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.13

0.025
0.015

920256

Analysis
mg/Kg

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
0.044
BDL
BDL
BDL
BDL
0.023
BDL
BDL
BDL
BDL
BDL
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Sample ID: TP-2

VOLATILES Method: 8W-846 8240 (Modified to capillary)

Parameter

-Dichloroethane
-Dichloroethene

s 1-Trichloroethane
2=Trichloroethane
+2,2-Tetrachloroethane
~-Dichloroethane
2-Dichloropropane
1,2,3-Trichloropropane
1,4~Dichloro-2~butene
2-Butanone (MEK)
2-Chloroethyl vinyl ether
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone

Acrolein

Acrylonitrile

Benzene
Bromodichloromethane
Bromomethane

Carbon disulfide
Chlorobenzene
Chlorcoethane
Chloromethane
cis~1,3-Dichloropropene
Dibromochloroemethane
Dibromomethane
Dichlorodifluoromethane
Ethylbenzene

Iodomethane
Methylbenzene (Toluene)
Methylene chloride
Styrene
Tetrachloroethene
Tetrachloromethane
trans-1, 2-Dichloroethene
trans-1,3-Dichloropropene
Tribromomethane (Bromoform)
Trichloroethene
Trichlorofluoromethane
Trichloromethane (Chloroform)
Vinyl acetate

Vinyl chloride

Xylenes (Total)

1,1
1,1
1,1
1,1
1,1
1,2
1,

,/‘
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Project #: 920256
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MDL
mg/Kg

0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.25

0.005
0.050
0.025
0.38

0.005
0.005
0.005
0.005
0.025
0.005
0.005
0.025
0.025
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.13

0.025
0.015

Analysis
mg/Kg

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
0.036

' BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
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Sample ID: TP-3

VOLATILES Method: B8W-846 8240 (Modified to capillary)

Parameter

1,1-Dichloroethane

1,1-Dichloroethene

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1,
1,2~
1,

2,2-Tetrachloroethane

Dichloroethane
2-Dichloropropane
1,2,3-Trichloropropane
1,4-Dichloro-2-butene
2-Butanone (MEK)

2-Chloroethyl vinyl ether

2-Hexanone

4-Methyl-2-pentanone (MIBK)

Acetone

Acrolein

Acrylonitrile

Benzene
Bromodichloromethane
Bromomethane

Carbon disulfide
Chlorobenzene
Chloroethane
Chloromethane
cis-1,3-Dichloropropene
Dibromochloroemethane
Dibromomethane
Dichlorodifluoromethane
Ethylbenzene
Todomethane
Methylbenzene (Toluene)
Methylene chloride
Styrene
Tetrachlorocethene
Tetrachloromethane

trans-1,2~-Dichloroethene
trans-1,3~-Dichloropropene
Tribromomethane (Bromoform)

Trichloroethene
Trichlorofluoromethane

Trichloromethane (Chloroform)

Vinyl acetate
Vinyl chloride
Xylenes (Total)

)

Project #:
Page 4 of 8

MDL
mg/Kg

0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.25

0.005
0.050
0.025
0.38

0.005
0.005
0.005
0.005
0.025
0.005
0.005
0.025
0.025
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.13

0.025
0.015

920256

Analysis
mg/Kg

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
. BDL
BDL
BDL
BDL
BDL
BDL
BDL
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Sample ID: TP-3 (cont'd
TCLP METALS
Method: Standard Method

Parameter

Arsenic
Cadmium
Chromium
Lead
Selenium
Silver
Barium
Mercury

Method: GC/ECD

PCBs:

Project #:

MDL (mg/L)

00000000
® e o o ¢ o o @

OFHNPRRPEN

0.5 mg/Kg

920256
Page 5 of 8

Analysis (mg/L)

BDL
BDL
BDL
BDL
BDL
BDL
0.3
BDL

BDL




Project #: 920256
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il Sample ID: TP-4
VOLATILES Method: B8W~846 8240 (Modified to capillary)
g Parameter MDL Analysis
' ng/Kg mg/Kg
3 1,1-Dichloroethane 0.005 BDL
" 1,1-Dichloroethene 0.005 BDL
1,1,1-Trichloroethane 0.005 BDL
y 1,1,2-Trichloroethane 0.005 BDL
} 1,1,2,2-Tetrachloroethane 0.005 BDL
= 1,2-Dichloroethane 0.005 BDL
, 1,2-Dichloropropane 0.005 BDL
'} 1,2,3-Trichloropropane 0.005 BDL
b 1,4-Dichloro-2-butene 0.005 BDL
2-Butanone (MEK) 0.25 BDL
"1 2-Chloroethyl vinyl ether 0.005 BDL
- 2-Hexanone 0.050 BDL
" 4-Methyl-2-pentanone (MIBK) 0.025 BDL
Acetone 0.38 BDL
Acrolein 0.005 BDL
Acrylonitrile 0.005 BDL
Benzene 0.005 BDL
Bromodichloromethane 0.005 BDL
: Bromomethane 0.025 BDL
- Carbon disulfide 0.005 0.014
Chlorobenzene 0.005 BDL
Chloroethane 0.025 BDL
b Chloromethane 0.025 BDL
cis-1,3~Dichloropropene 0.005 BDL
Dibromochloroemethane 0.005 BDL -
A Dibromomethane 0.005 BDL
. Dichlorodifluoromethane 0.005 BDL
. Ethylbenzene 0.005 BDL
I Iodomethane 0.005 BDL
o Methylbenzene (Toluene) 0.005 BDL
Methylene chloride 0.005 BDL
T Styrene 0.005 BDL
l Tetrachloroethene 0.005 BDL
Tetrachloromethane 0.005 . 0.014
. trans-1,2-Dichloroethene 0.005 BDL
g trans-1, 3-Dichloropropene 0.005 BDL
" Tribromomethane (Bromoform) 0.005 BDL
Trichloroethene 0.005 BDL
Trichlorofluoromethane 0.005 BDL
Trichloromethane (Chloroform) 0.005 BDL
Vinyl acetate 0.13 BDL
2 Vinyl chloride 0.025 BDL
%5 Xylenes (Total) 0.015 BDL

[ seeoeed
-~
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Sample ID: TP-6

VOLATILES Method: B8W-846 8240 (Modified to capillary)

Paranmeter

1,1-Dichloroethane
1,1-Dichloroethene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
,1,2,2-Tetrachloroethane
1,2-chhloroethane
1,2-Dichloropropane
1,2,3-Trichloropropane
1,4-Dichloro-2-butene
2-Butanone (MEK)
2-Chloroethyl vinyl ether
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone

Acrolein

Acrylonitrile

Benzene
Bromodichloromethane
Bromomethane

Carbon disulfide
Chlorobenzene
Chloroethane
Chloromethane
cis-1,3-Dichloropropene
Dibromochloroemethane
Dibromomethane
Dichlorodifluoromethane
Ethylbenzene
Iodomethane
Methylbenzene (Toluene)
Methylene chloride
Styrene
Tetrachloroethene

(o

‘Tetrachloromethane

trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trlbromomethane (Bromoform)
Trichloroethene
Trichlorofluoromethane
Trichloromethane (Chloroform)
Vinyl acetate

Vinyl chloride

Xylenes (Total)

/~
\
g

Project #: 920256
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MDL
mg/Kg

0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.25

0.005
0.050
0.025
0.38

0.005
0.005
0.005
0.005
0.025
0.005
0.005
0.025
0.025
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.13

0.025
0.015

Analysis
mg/Kg

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL.-
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL




Method Detection Limit
Below Detection Limit

MDL
BDL

Respectfully submitted,

L

Douglas Weir, Ph.D.
Lab Director
Quality Analytical Labs, Inc.

Project #:

Page 8 of

920256
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CLIENT STS CONSULTANTS METHOD: 8240
JOB NO. CH920797 SOIL
PROJECT NO. 27313-XH EPA TARGET COMPOUND LIST (TCL)
VOLATILE COMPOUNDS
ug/kg
Dilution Factor (DF) 1 1 Lower Limits
Quantitation
Method Blank VvS0802|VsS0802 (LLD) with
no Dilution*
METHOD
Client I.D. 108 BLANK
20797
Compound Lab I.D. 001 VsS0802
Chloromethane u
TIBromomethane U

Vinyl Chloride

Chloroethane

Methvlene Chloride

Acetone

"

Carbon Disulfide

1,1-Dichloroethene

1,1-Dichloroethane

trans-1,2-Dichloroethene

Chloroform

=] e
njnjnjnlornlolololo

1,2-Dichloroethane

2=-Butanone

-

1,1 1-Trichlorethane

Carbon Tetrachloride

Vinyl Acetate

(o

Bromodichloromethane

1,2-Dichloropropane

Trans-1,3-dichloropropene

Trichloroethylene

Dibromochloromethane

1,1, 2-Trichloroethane

Benzene

cis-1, 3-Dichloropropene

2-Chloroethylvinylether

Bromoform

4-Methyl-2-Pentanone

2-Hexanone

iy

Tetrachloroethylene

1,1,2,2-Tetrachloroethane

Toluene

Chlorobenzene

Ethvlbenzene

Styrene

] =]l Y o] o] =] (o] o] of o] (=] =} =} o] of o] of o] o) o} of =] (=] =] o] o} a) ] =] =] =

Total Xylenes

N
£-3
o

C<:GCSGC=G€=GC!ﬁ(SCCZCCZCC!GCZCCZCCSCCZdk:u<3d¢:bczc

minjonlnjnjnjnijolojuijnjrjnjninjnjnijunjvijojrniniojn

*MDL (Minimum Detection Limit) = LLD x DF

|




i CLIENT:
y CLIENT PROJECT ID:

IEA PROJECT ID:
IEA SAMPLE ID:

MATRIX:

i Number

©CoONOOEON=

Comments:

O

b s

CLIENT SAMPLE ID:

POLYNUCLEAR AROMATIC

HYDROCARBONS (PNA)

SW-846 METHOD 8310-SPECIAL

STS CONSULTANTS
27313-XH
CH920797

20797001

108

SOIL

Compound

Naphthalene
Acenaphthylene
Acenaphthene

Flucrene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Dibenzo(a,hjanthracene
Benzo(g,h,)perylene
Indeno(1,2,3—-cd)pyrene

BQL = Below Quantitation Limit

DATE RECEIVED:
DATE SAMPLED:
DATE EXTRACTED:
DATE ANALYZED:
ANALYSIS BY:
DILUTION FACTOR:

Quantitation
Limit
(ug/kg)

660
660
1200
140
660
660
660
180
87
100
11
11
15
20
51
29

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

07/29/92
07/28/92
08/02/92
08/12/92
LAWHON
50

Results
Concentration

(ug/kg)

BQL
5800
BQL
18000
6000
21000
38000
12000
1300
1500
BaL
130
300
BQL
300
BaQL




S

J

CLIENT:

CUENT PROJECT ID:
IEA PROJECT ID:
IEA SAMPLE 1D:
CLIENT SAMPLE ID:

Number

©ONOOON W=

Comments:

MATRIX:

POLYNUCLEAR AROMATIC

HYDROCARBONS (PNA)

SW-846 METHOD 8310—-SPECIAL

STS CONSULTANTS
27313-XH
CH920797

610 B 477

METHOD BLANK
SOIL

Compound

' Naphthalene

Acenaphthylene
Acenaphthene

Fluorete

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Dibenzo(a,h)anthracene
Benzo(g.h,i)perylene
Indéno(1,2,3—cd)pyrene

DATE RECEIVED:
DATE SAMPLED:
DATE EXTRACTED:
DATE ANALYZED:
ANALYSIS BY:
DILUTION FACTOR:

Quantitation
Limit
(ug/kg)

660
660
1200
140
660
660
660
180
87
100
1"
11
15
20
51
29

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

N/A

N/A
08/02/92
08/04/92
LAWHON
1.0

Results
Concentration

(ug/ka)

BQL
BQL
BQL
BQL
BQL
BAL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
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IEA PROJECT# CH920797
CLIENT PROJECTID 27313-XH

MATRIX SOIL
TOTAL PETROLEUM HYDROCARBONS
EPA METHOD 418.1

mg/kg

CLIENT ID 108 METHOD
BLANK
LABID 20797 PQL
001 750730

T. Petroleum Hydrocarbons 38 < 2 2

DATE EXTRACTED
DATE SAMPLED
DATE ANALYZED
DILUTION FACTOR

07/30/92 07/30/92

07/28/92

08/04/92 08/04/92
1 1




]

IEA PROJECT# CH920797
CUENT PROJECTID  27313—-XH

MATRIX SOIL
OlL & GREASE
EPA METHOD 418.1
mg/kg
CLEENT ID 108 METHOD
BLANK
LABID 20797 PQL
001 TS0730
OlL & GREASE 38 < 20 20
DATE EXTRACTED 07/30/92  07/30/92
DATE SAMPLED 07/28/92
DATE ANALYZED 08/04/92 08/04/92
DILUTION FACTOR 1 1
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CLIENT:

CUENT PROJECT ID:
IEA PROJECT ID:
IEA SAMPLE ID:

CUENT SAMPLE ID:
MATRIX:

Number

-y
COWONOOTONEWN =

[ G S i G Gy
O L WN =

Comments:

POLYNUCLEAR AROMATIC

HYDROCARBONS (PNA)

SW-846 METHOD 8310—-SPECIAL

STS CONSULTANTS
27313-XH
CH920792
20792002

109

SOIL

Compound

Naphthalene
Acenaphthylene
Acenaphthene

Fluoiene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3~cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene

DATE RECEIVED:
DATE SAMPLED:
DATE ANALYZED:
DILUTION FACTOR:

Quantitation
Limit
(ug/kg)

6600
6600
10000
1900
500
400
130
1800
30
200
0.60
20
30
290
60
130

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

07/28/92
07/27/92
08/05/92
100

Results
Concentration

(ug/kg)

BQL
BAL
54000
BQL
BQL
7500
25000
BQL
950
770
BQL
120
230
BQL
BQL
BQL
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CLIENT STS CONSULTANTS

METHOD:8240

JOB NO. CH920792 SOIL
PROJECT NO. 27313-XH EPA TARGET COMPOUND LIST (TCL)
VOLATILE COMPOUNDS
ug/kg
Dilution Factor (DF) 1 5 1 1 1 Lower Limits
Quantitation
Method Blank VS0731|VS0802|{VS0731[VS0731|VS0802| (LLD) with
no Dilution#*
METHOD | METHOD
Client I.D. 115 109 118 BLANK |BLANK
20792 120792 20792
Compound Lab I.D. 001 002 003 VS0731{Vs0802
Chloromethane 10
Bromomethane 10
vinyl Chloride 10 -
Chloroethane 10
Methylene Chloride 5
Acetone 10

Carbon Disulfide

1,1-Dichloroethene

1,1-Dichloroethane

trans-1,2~Dichloroethene

Chloroform

1,2-Dichloroethane

2-Butanone

(-

1,1 1-Trichlorethane

Carbon Tetrachloride

Vinyl Acetate

[

Bromodichloromethane

1,2-Dichloropropane

Trans-1,3~-dichloropropene

Trichloroethylene

Dibromochloromethane

1,1, 2-Trichloroethane

Benzene

cis-1, 3-Dichloropropene

2-Chloroethylvinylether

SiSISEEISSEEEIEEISESEEEEEEEEEIE

Bromoform

4-Methyl-2-Pentanone

2-Hexanone

e

Tetrachloroethylene

1,1,2,2-Tetrachloroethane

Toluene

Chlorobenzene

Et benzene

Styrene

Total Xylenes

[
gczz(ZCZc(ZC:CCZQ¢=C=c<=C1Ct:C:GCSG<:C2C<3C:G<SS:GC=GCZC

CEEEIE[E IS IEEE

=] (o] (e) o} o] (] o} o] 'of o (u] =] (o] (e} (=] of o] o} (=] =f o} (=) of =) o] =] =f =f of =] =) =} =]«

clalelelelelelcicicieleieiclielielalalcicikiciiclelclalclelrlalelcela

GCSGCSCCSCC:CCSC¢:¢<:CC=C<3GC=G<2C<=Gczﬁtzcczatzdtﬂc

Mjnjjnnju|jvjolonjn|r it in IO [ K [O [;r [Un (o [ (U1 §ON

*MDL (Minimum Detection Limit) = LLD x DF




IEAPROJECT# CH920792
CLIENT PROJECTID  27313-XH

MATRIX SOIL
TOTAL PETROLEUM HYDROCARBONS
EPAMETHOD 418.1
mg/kg
CLIENT ID 115 109 118  METHOD
BLANK

LABID 20792 20792 20792

001 002 003  TS0730
T. Petroleum Hydrocarbons 31 13000 21 < 0
DATE EXTRACTED 07/30/92 07/30/92 07/30/82  07/30/92
DATE SAMPLED 07/27/92  07/24/92 07/27/92
DATE ANALYZED 08/04/92 08/04/92 08/04/92  08/04/92
DILUTION FACTOR 1 100 1 1
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CLIENT:
CUENT PROJECT ID:

IEA PROJECT ID:
IEA SAMPLE ID:

CLIENT SAMPLE ID:

MATRIX:

Number

©QOoONOOUTHEWN -~

Comments:

POLYNUCLEAR AROMATIC
HYDROCARBONS (PNA)

SW-846 METHOD 8310-SPECIAL

STS CONSULTANTS
27313-XH
CH920792

20792001

115

SOIL

Compound

Naphthalene

Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene

-‘Anthracene

Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene

Indeno(1,2,3—cd)pyrene
Dibenzo(a,h)anthracene

Benzo(g,h,i)perylene

DATE RECEIVED:
DATE SAMPLED:
DATE ANALYZED:
DILUTION FACTOR:

Quantitation
Limit
(ug/kg)

100
200
100
20.0
5.0
4.00
130
20.0
0.30
2.00

. 0.60

0.20
0.30

- 200

0.60
130

Sample specific quantitation limits may be calculated by muitiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

07/28/92
07/27/92
08/05/92
10

Results
Concentration

(ug/kg)

BQL
BQL
BQL
BQL
11
4.0
BQL
BQL
BQL -
BQL
BQL
0.70
0.95
BQL
BQL
BQL

J
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CLIENT:

CUENT PROJECT ID:
IEA PROJECT ID:
IEA SAMPLE ID:
CLIENT SAMPLE ID:

Number

©COONOOONHWN =

Comments:

MATRIX:

POLYNUCLEAR AROMATIC
HYDROCARBONS (PNA)
SW-846 METHOD 8310—-SPECIAL

STS CONSULTANTS
27313-XH
CH920792
20792003

118

SOIL

Compound

Naphthalene
Acenaphthylene
Acenaphthene

Fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3—cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g.h,i)perylene

DATE RECEIVED:
DATE SAMPLED:
DATE ANALYZED:
DILUTION FACTOR:

Quantitation
Limit
(ug/kg)

100
200
100
20.0
5.0
4.00
1.30
20.0
0.30
2.00
0.60
0.20
0.30
20.0
0.60
1.30

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

07/28/92
07/27/92
08/05/92
1.0

Results
Concentration

(ug/kg)

BQL
BQL
BQAL
BQL
25
8.1
BQL
22
8.7
21
6.6
5.8
13
BQL
BQAL
BQL
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IEA PROJECT# CH920792

CLIENT PROJECTID 27313-XH

MATRIX SOIL
OIL & GREASE
EPA METHOD 418.1
mg/kg
CLIENT ID 115 109 118 METHOD
BLANK
LABID 20792 20792 20792 PQL
001 002 003  TS0730
OIL & GREASE 37 14000 31 < 20 20
DATE EXTRACTED 07/30/92  07/30/92 07/30/92  07/30/92
DATE SAMPLED 07/27/92  07/24/92 07/27/92
DATE ANALYZED 08/04/92  08/04/92 08/04/92  08/04/92
DILUTION FACTOR 1 100 1 1
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S\ sTS CHAIN OF CUSTODY RECORD Ne 14606 RECORDNO.  THROUGH
Contact Person < J/Eye cker : B ePree s SPECIAL HANDLING REQUEST Laboratory LEA
Phone No. <222 26 ) BR0PS, O ausu Contact Person 2
Project NO.< 73/ 24 4/ PO No. (7 vereac Phone No. (2) 705 -orzo
STS Office K/G/& 4 55',:.24-,& D OTHER Results Due A ,ngu%'u(
o E| g 5 | §| FieldData
1o g 8/ 3% | g [PoFD 3
Sample I.D. Date | Time g g é 2% % = 3 Analysis Request Comments on Sample
35| E é 3|« 8 'g. |5 (Include Major Contaminants)
2 o Y|N g (7] g
/0P /oty 7.0 3 lse/ Ul B O6 -7y Voo 2" =L
7 5 -
Collected by: s AOAES s2e S )%m,,,,,b Date 7/7 /ﬁg Time Delivery by: Date Time
* Received by: 4 Date 4 Time Relinquished by: Date Time
Received by: Date Time Relinquished by: Date Time
Received by: Date Time Relinquished by: Date Time
Recelved for lab by: ( )yk‘, D (6179 5% Date 7/ a9 Iq 'y Time G. ‘50 Relinquished by: Date Time

- Laboratory Commenwomy Seals Intact Upon Receipt [JYes [INo [

N/A

Fina) disposition:

Comments (Weather Conditions, Precautions, Hazards):

Distribution: Original and Green ~ Laboratory

Yellow ~ As needed  Pink - Transporter ~ Goldenrod - STS Project File

instruction to Laboratory: Forward completed original to STS with analytical results. Retain green copy. 1 /90 FORM 038
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E:a STS CHAIN OF CUSTODY RECORD Ne 14603 RECORD NoO. THROUGH
Contact Person 442 ve @yy ﬂ’:/ éxx MN( ce_ JooroCIAL HANDEING REaUEST Laboratory LEA G- 434»1 Seeoz o
Phone No. 52 2R - é§Ref 232 ¢ \/ =2 OJA’ mT Contact Person 7
Project No. 22373 -4 #___ PO No.. O versaL Phone No. (7e2) 7os 0740
STS Office MNo A Broots [ ovHer Results Due YR Vit
- 5 Field Data
el £ 85, |8 .
: a § ~ 3e PID/FID 3
: Sample I.D. Date | Time g (§ % g -3 % =2 8 Analysis Request Comments on Sample
i § S s g § a § g- E-l It ' (include Major Contaminants)
: - g YNl & | & §
__j’a{// r 7/7}% 30| A 3 5:77/ f/.’t‘/) o6 77:’H/ o IR s’
197 Yoo\t | |3 | Scof | I fZH 06 TP Yol 126" ~1g%”
7M/M 7&7/%‘ 3wl)f 3 507/ A AN 04 7PH_ voc /8¢ s
Collected by: Z(Jt/ﬂt.lmg Mzm«u‘_ Date 7/2 P/ . Time S yv~ Delivery by: Date Time
Received by: Date Time Relinquished by: Date Time
Recelved by: Date Time Relinquished by: Date Time
Recelived by: ' Date ' Time Relinquished by: Date Time

Date Time

Recelved for lab by:( s QM Date 7/25[92- Tme .55~ Relinquished by:

Laboratory Commen Only:' Seals Intact Upon Receipt [lYes (INo 0[INA
Comments (Weather Conditions, Precautions, Hazards):

Final disposition:

€ Fanple TP Clnsged - DUG Bliofsz

Distribution: Original and GrU.nbovatory Yellow — As needed  Pink ~ Trans, Goldenrod ~ STS Project File
instruction to Laboratory: Forward completed original to STS with analytical results. Retain green copy. Y90 PO 038
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Iyticgl Methodol

IEA utilizes approved environmental methodologies whenever possible and appropriate. Due
to the varying nature of sample matrices submitted to our laboratories we utilize a wide variety
of analytical methodologies and quality assurance protocols. Analytical results and Quality
Assurance protocols employed by our network laboratories are based on guidelines specified in
the following documents:

"Methods of Organic Chemical Analysis of Municipal and Industrial Wastewater”, Federal Register Vol.
49, No. 209, October 26, 1984; -

"Test Methods for Evaluating Solid Waste®, SW-846 Third Edition, September 1986, USEPA;
"Standard Methods for the Examination of Water and Wastewater” 1985, 14th, 15th and 16th Edition;
"Methods for Chem:cal Analysis of Water and Wastes® March 1983, EMSL, EPA;

"Manual of Analytical Methods for the Analysis of Pesticides in Humans and Environmental Samples®,
EPA 600/8-80-038, June 1980;

Organic Analysis: Multi-media, Multi-Concentration-IFB-CLP, January 1991, Document Number
OLMO1.2 (plus revisions);

Inorganic Ahalysis: Multi-media, Multi-Concentration-IFB-CLP, Document Number ILMO01.0;

*Handbook for Analytical Quality Control in Water and Wastewater Laboratories®, EPA-600/4-79-019,
March 1979; '

National Enforcement Investigation Center Policies and Procedures Manual, EPA—330/9/7 8/001-R, Revised
May 1986

"Manual for the Certification of Laboratories Analyzing L rinking Water”, April 1990, EPA/570/9-90/008.

Docd-RFFO0200.NET
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State Certifications

In some instances it may be necessary for environmental data to be reported to a regulatory
authority with reference to a certified laboratory. For your convenience, the laboratory
identification numbers for the IEA-Illinois laboratory are provided in the following table. Many
states certify laboratories for specific parameters or tests within a category (ie. method 624 for
wastewater). The information in the following table indicates the lab is certified in a general
category of testing such as drinking water or wastewater analysis. The laboratory should be
contacted directly if parameter specific certification information is required.

A

IEA-Tllinois
fz} ) ) Certification Summary, as of June 1992

Department of Health Services General Eavironmental PH-0672

Environmental Protection Agency Drinking Water 100238
Department of Health and Eavironment. Drinking Water 02962

Department of Natural Resources General Environmental 999756670

Docf-RPFO0100.IL




»«-"

There

Definitions of Data Qualifiers and Terminology

are a number of data qualifiers that are widely used within the environmental testing

industry which may be utilized in our data reports. The following definitions of these qualifiers
are included as a service to our clientele. The majority of the qualifiers have evolved from the
EPA contract laboratory program (CLP) therefore, they may or may not be appropriate for the
particular testing that you have requested. If your work did not involve CLP type analyses, only

a few

A-

MDL -

ND -

PQL -

of these items may apply to your particular report.

This flag is utilized to indicate that a tenhtively identified compound (TIC) is a suspected aldol-
condensation product formed during sample processing and cauuon should be applied in interpreting these
results.

This flag is used when the analyte is found in the associated blank as well as in the sample. It indicates
possible/probable blank contamination and warns the data user to use caution when applying the results of
this analyte.

Below quantitation limit indicates the compound was not detected in the sample above the practial
quantitation llmlt

Indicates that a pesticide identification has been confirmed utilizing GC/MS techniques.

Indicates the sample extract was diluted by the factor listed due to the sample matrix and/or concentration
levels. All method detection limits or practical quantitation limits for the particular sample are therefore
increased by this dilution factor.

Indicates that the concentration of the specific compound exceeded the calibration range of the instrument
for that particular analysis.

Indicates an estimated value. It indicates that the compound was analyzed for and determined to be present
in the sample. This flag is used either when estimating « concentration for tentatively identified compounds
where a 1:1 response is assumed, or when the mass spectral data indicate the presence of a compound that
meet the identification criteria but the result is less than the sample quantitation limit but greater than zero.

The method detection limit (MDL) is defined as the minimum concentration of a substance that can be
measured and reported with 99% confidence that the analyte concentration is greater than zero.

Indicates the compound or analyte was not detected in the sample above the method detection limit or the
practical quantitation limit for the particular analysis.

The practical quantitation limit is the lowest level that can be reliably achieved within specified limits of
precision and accuracy during routine operating conditions.

Indicates the compound was analyzzd for but not detected in the sample above the appllcable quantitation
Limit. -

Docd-RPFO0300.NET
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CASE NARRATIVE
CH920792

Sample 109 required dilution due to high 1levels of
hydrocarbons. PNA analysis was subcontracted because the initial
request for 48 hour TAT could not be met internally. All samples
were handled under internal and external chain of custody.

The turnaround time requested was changed to standard 2 weeks
by Steve Bucher.
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] o 7. 8 QUALITY

F l=“ ANALYTICAL Proj t #: 920476
m “am LABS, INC. | Date i 09/17/92
| -

STS Consultants Ltd.
1869 Techny Road
Northbrook, IL 60062

ATTN: Dave Grumman

Sampling Date: 09/05,06/92
Analyses Date: 09/08-17/92

? Identification: Nine samples taken by Robert Bryce identified

: as:

9 PROJECT #27313-XH

i - . 8T8/C.0.C. #14658

PN Conpleted reporxt.
Results follow:
Sample ID: B-126
TCLP METALS

’ Method: 8tandard Method

J Parameter MDL (mg/L) Analysis (mg/L)

' Arsenic | 0.2 BDL

- Cadmium 0.1 BDL

} Chromium. 0.1 BDL

i Lead 0.1 BDL

_ Selenium 0.2 BDL

3 Silver 0.1 BDL

- Barium 0.1 1.0

e Mercury 0.05 | BDL

. TCLP METALS

J Method: Standard Method
Parameter MDL (mg/L) Analysis (mg/L)

’ Arsenic 0.2 BDL
Cadmiun 0.1 BDL
Chromium 0.1 BDL

; Lead 0.1 BDL
Selenium 0.2 BDL
Silver 0.1 BDL
Barium 0.1 1.1

3 Mercury 0.0

5 BDL

} *“Precision, Accuracy and Service”

1 1938 C UNIVERSITY LANE ¢ LISLE, IL 60532 * 708/512-0061 FAX 708/ 512-0069
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Sample ID: B-130

TCLP METALS
Method: 8Standard Method

Parameter

Arsenic
Cadmium
Chromium
Lead
Selenium
Silver
Barium
Mercury

SEP-17-1992 16:43 FROM QUALITY ANALYTICAL LABS

TO STS CONSULTANTS P.@3

Project #: 920476

MDL (mg/L)
0.2

ococooo0ooo
[] [} [ L[] e [ ]
ORPNR KRR

Page 2 of 16

Analysis (mg/L)

BDL
BDL
BDL
BDL
BDL
BDL
1.1
BDL

v
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SEP-17-19392 16:49 FROM QUALITY ANALYTICAL LABS

: =129
Method: 8Standard Methods

Paint Filter:

Acid Compatability:
Base Compatability:
Water Compatability:
pPH: (10% solution)
Open Cup Flashpoint:
Total Cyanide:
Reactive Cyanide:
Total Sulfide:
Reactive Sulfide:
Total Phenols:

EOX:

Method: GC/ECD
PCBs:

TCLP METALS
Method: Standard Method

Parameter

Arsenic
Cadmiunm
Chromiunm
Lead
Selenium
Silver
Barium
Mercury

TO

STS CONSULTANTS P.84

Project #: 920476
Page 3 of 16

MDL_(mg/Kq)

VPR OO
e o o 8 o o
ouvoouwm

MDL (mg/Kg)
0.5

MDL (mg/L)

Q0000000

ORPNRHKMPMN

Analvsis
PASS
Slight foaming
No Reaction
No Reaction
8.7
>200°F
BDL
BDL
BDL
BDL
BDL
BDL

Analysis
BDL-

Analysis (mg/L)

BDL
BDL
BDL
BDL
BDL
BDL
002.
BDL




. SEP-17-1992 16:43 FROM GQUALITY ANALYTICAL LABS  TO STS CONSULTANTS  P.@5
. d
=y
Project #: 920476
7 Page 4 of 16
i

: B=-12 cont!

¥=-8SERIES :
Method: BW-846 8240 (modified to capillary).
3 MDL (mg/Kg) Analysis (mg/Kg)
" Acetone 0.10 BDL
] Benzene 0.010 BDL
Carbon Tetrachloride 0.010 BDL
Carbon Disulfide 0.010 BDL
iy Chlorobenzene . 0.010 BDL
23 - ortho-Dichlorobenzene 0.010 BDL
Ethylbenzene 0.010 BDL
. Ethyl ether 0.050 BDL
I Isobutanol 0.075 BDL
Methylene Chloride 0.050 BDL
MEX (2-Butanone) 0.075 BDL
T MIBK 0.050 BDL
J. Tetrachloroethylene 0.010 BDL
Toluene 0.010 BDL
111-Trichloroethane 0.010 BDL
J 112-Trichloroethane 0.010 BDL
Trichloroethylene 0.010 BDL
112~Trichloro-122-
T Trifluorocethane 0.010 BDL
]. Trichlorofluorcmethane 0.010 BDL
Xylenes 0.025 BDL
3 P-SERIES SEMI-VOA's
Method: 8W-846 8270
1 n=butyl Alcohol 1.0 BDL
J, Cresols 1.0 BDL
Cyclohexanone 1.0 BDL
o 2=Ethoxyethanol 1.0 BDL
J; Ethyl acetate 1.0 BDL
Nitrobenzene 1.0 BDL
2-Nitropropane 1.0 BDL
%; Pyridine 1.0 BDL
]
Method: GC/FID
Methanol 1.0 BDL

ii .‘
oo o

L ; :
'.... ped " e




wi' : SEP-17-1992 16:4S FROM QUALITY ANALYTICAL LABS TO STS CONSULTANTS P.@6

Project #: 920476
Page 5 of 16
e : _B-1 cont!

TCLP VOLATILES
Method: 8W-846 8240 (modified to capillary).

Parameter MDL {(mg/L) Analysis (mg/L)
Benzene 0.00S5 BDL
Carbon tetrachloride 0.005 BDL
Chlorobenzene 0.005 BDL
Chloroform 0.005 BDL
1,2-Dichloroethane 0.005 BDL
1,1-Dichloroethylene 0.005 BDL
Methyl ethyl ketdne 0.25 BDL
Tetrachlorcethylene 0.00S BDL
Trichloroethylene 0.005 BDL

vinyl chloride 0.005 BDL
TCLP ACID BXTRACTABLES

j Method: B8W-846 8270

. Parameter MDL (mg/L) Analysis (mg/L)
' o=Cresol 0.05 ' BDL

1 n & p-Cresol 0.05 BDL

N Pentachlorophenol 0.05 BDL

- 2,4,5-Trichlorophenol 0.05 BDL

J 2,4,6-Trichlorophenol 0.05 BDL

TCLP BASE/NEUTRALS
Method: 8W~846 8270

Parameter MDL (mg/L) Analysis (mg/L)
1,4-Dichlorobenzene 0.05 BDL
2,4-Dinitrotoluene 0.05 BDL
Hexachloroethane 0.05 BDL
Hexachlorobutadiene 0.05 BDL
Hexachlorobenzene 0.05 BDL
Nitrobenzene 0.05 . BDL
Pyridine 0.05 BDL

]
|




’ ] SEP-17-1932 16:58 FROM QRUALITY ANALYTICAL LABS TO STS CONSULTANTS P.a7?

Project #: 920476
Page 6 of 16

s e : B-131

ﬁ Method: gtandard Methods
Paint Filter: PASS

" Acid Compatability: No Reaction

L Base Compatability: No Reaction
Water Compatability: No Reaction

= pH: (10% solution) 8.6

T Open Cup Flashpoint: _ >200°F
Total Cyanide: 0.5 BDL
Reactive Cyanide: 0.5 BDL

- Total Sulfide: 1.0 BDL

¢ - Reactive Sulfide: 1.0 BDL
Total Phenols: 2.5 BDL
EOX: 5.0 BDL

2 Method: GC/ECD

MDL (mg/Kg) Analysis

B PCBs: 0.5 BDL
TCLP METALS
Method: Standard Method
Parameter MDL (mg/L) Analysis (mg/L)
Arsenic 0.2 BDL
Cadmiunm 0.1 BDL
Chromium 0.1 BDL
Lead 0.1 BDL

. Selenium 0.2 BDL

. Silver 0.1 BDL
Barium 0.1 0.1
Mercury 0.05 BDL

v




l SEP-17-19392 16:58@ FROM  QUALITY ANALYTICAL LABS T0 STS CONSULTANTS pP.e8

Project #: 920476
f] Page 7 of 16

e : -13 cont'

F~-SERIES ,
Method: B8W-846 8240 (modified to capillary).

3 MDL (mg/Kg) Analysis (mg/Kqg)
# Acetone 0.10 BDL
? Benzene 0.010 BDL
# Carbon Tetrachloride 0.010 BDL
Carbon Disulfide 0.010 BDL
o Chlorobenzene 0.010 BDL
ﬂ ortho-Dichlorobenzene 0.010 BDL
Py Ethylbenzene 0.010 BDL
- Ethyl ether 0.050 BDL
] Isobutanol 0.075 BDL
: Methylene Chloride 0.050 BDL
MEK (2-Butanone) 0.075 BDL
MIBK 0.050 BDL
Tetrachloroethylene 0.010 BDL
Toluene 0.010 BDL
111-Trichloroethane 0.010 BDL
1l12-Trichloroethane 0.010 BDL
3 Prichlorocethylene 0.010 BDL
112-Trichloro-122-
* Trifluorcethane 0.010 BDL
y Trichlorofluocromethane 0.010 BDL
Xylenes 0.025 BDL

F-8ERIBES SEMI-VOA'sS
Method: 8W-846 8270

TN

' n-butyl Alcchol 1.0 " BDL

ﬁ Cresols 1.0 BDL
Cyclohexanone 1.0 BDL

. 2-Ethoxyethanol 1.0 BDL

J Ethyl acetate 1.0 BDL

. Nitrobenzene 1.0 BDL
2=Nitropropane 1.0 BDL

! Pyridine 1.0 BDL
Method: GC/FID

g Methanol 1.0 BDL

[




] SEP~17-1952 16:5@ FROM GUALITY ANALYTICAL LABS TO STS CONSULTANTS P.@3

Project #: 920476
Page 8 of 16

e ID: B-131 (cont'd

TCLP VOLATILES
Method: B8W-846 8240 (modified to capillary).

1% Paranmeter MDL (mg/L) ' Analysis (mg/L)
- Benzene 0.005 BDL
i Carbon tetrachloride 0.005 BDL
. Chlorobenzene 0.008 BDL
& Chloroform 0.005 BDL
1,2-Dichlorcethane 0.005 BDL
o 1,1-Dichlorocethylene 0.005 BDL
) - Methyl ethyl ketone 0.25 BDL
Tetrachloroethylene 0.00S ' BDL
Trichloroethylene 0.005 BDL
vinyl chloride 0.005 BDL

TCLP ACID EXTRACTABLES
Method: 8W-846 8270

Paraneter MDL (mg/L) Analysis (mg/L)
o-Cresol 0.05 BDL
n & p-Cresol 0.05 BDL
Pentachlorophenol 0.05 BDL
2,4,5-Trichlorophenocl 0.05 BDL
2,4,6-Trichlorophenocl 0.05 BDL

TCLP BASE/NEUTRALS
Method: S8SW-846 8270

. Paraneter MDL (mg/L) Analysis (mg/L)

wt
1,4-Dichlorocbenzene 0.05 BDL
2,4-Dinitrotoluene 0.05 BDL
Hexachloroethane 0.05 - BDL
Hexachlorobutadiene 0.0S BDL
Hexachlorobenzene 0.05 BDL
Nitrobenzene 0.05 BDL
Pyridine 0.05 BDL

B Gl ey & ;

FR




‘} SEP-17-1992 16:51 FROM GQUALITY ANALYTICAL LABS TO STS CONSULTANTS P.1@

- Project #: 920476
J Page 9 of 16

n H -128
VOLATILES Method: BW-846 8240 (Modified to capillary)

Parameter MDL Analysis
mg/L ng/L
3 1,1-Dichlorocethane 0.001 BDL
1,1-Dichloroethene 0.001 BDL
= 1,1,1-Trichloroethane 0.001 BDL
f] 1,1,2-Trichloroethane 0.001 BDL
- 1,1,2,2~Tetrachloroethane 0.001 BDL
1,2~Dichloroethane 0.001 BDL
a 1,2-Dichloropropane 0.001 BDL
5 - 1,2,3~-Trichloropropane 0.001 - BDL
. 1,4-Dichloro=-2-butene 0.001 BDL
1 ' i 2=-Butanone (MEK) 0.050 BDL
] 2-Chloroethyl vinyl ether 0.001 - BDL
& 2-=-Hexanone 0.010 BDL
) 4~-Methyl-2-pentanone (MIBK) 0.005 BDL
. Acetone 0.075 BDL
J Acrolein 0.10 . BDL
Acrylonitrile 0.10 BDL
Benzene 0.001 BDL
: Bronodichloromethane 0.001 BDL
@ Bromomethane 0.005 BDL
Carbon disulfide 0.001 BDL
Chlorobenzene 0.001 BDL
J Chloroethane 0.005 BDL
Chloromethane 0.005 BDL
¢cis-1,3=-Dichloropropene 0.001 BDL
Dibromochloroemethane 0.001 BDL
“© - Dibromomethane 0.001 BDL
- Dichlorodifluoromethane 0.001 BDL
j Ethylbenzene 0.001 _ BDL
o Iodomethane 0.001 BDL
Methylbenzene (Toluene) 0.001 BDL
: Methylene chloride 0.001 BDL
] Styrene 0.001 BDL
Tetrachloroethene 0.001 BDL

Tetrachloromethane 0.001 BDL

trans-1,2-Dichloroethene 0.001 BDL
trans-1, 3-Dichloropropene 0.001 BDL
Tribromomethane (Bromoform) 0.001 BDL
Trichloroethene 0.001 BDL
Trichlorofluoromethane 0.001 BDL
Trichloromethane (Chloroform) 0.001 BDL
vinyl acetate - 0.025 BDL
Vinyl chloride 0.005 BDL
Xylenes (Total) 0.003 BDL

%
J
)




”} SEP-17-1992 16:51 FROM QUALITY ANALYTICAL LABS T0 STS CONSULTANTS P.11

Project #: 920476
Page 10 of 16

D: =129
g VOLATILES Method: SW-846 8240 (Modified to capillary)

‘ Parameter MDL Analysis

ng/L ng/L

1,1-Dichloroethane 0.001 BDL

1,1-Dichloroethene 0.001 BDL

- 1,1,1-Trichloroethane 0.001 BDL

1,1,2-Trichloroethane 0.001 BDL

1,1,2,2-Tetrachloroethane 0.001 BDL

- 1,2-Dichlorocethane 0.001 BDL

I3 1,2-Dichloropropane . 0.001 BDL

_____ ' 1,2,3=-Trichloropropane 0.001 BDL

1,4-Dichloro-2~butene 0.001 BDL

=Y 2=-Butanone (MEK) 0.050 BDL

: 2=-Chloroethyl vinyl ether 0.001 BDL

2-Hexanone 0.010 BDL

4-Methyl-2-pentanone (MIBK) 0.005 BDL

Acetone : 0.075 BDL

j Acrolein 0.10 BDL

Acrylonitrile 0.10 BDL

: Benzene 0.001 BDL

J Bromodichloromethane 0.001 BDL

Bromomethane 0.005 BDL

_ Carbon disulfide 0.001 BDL

] Chlorobenzene 0.001 BDL

. Chloroethane 0.005 BDL

Chloromethane 0.005 BDL

. cis-1,3=-Dichloropropene 0.001 BDL

-] Dibromochloroemethane 0.001 BDL .

2 Dibromomethane 0.001 BDL

_ Dichlorodifluoromethane 0.001 BDL

!' Ethylbenzene : 0.001 BDL

4. Iodonmethane 0.001 BDL

Methylbenzene (Toluene) 0.001 BDL

~ Methylene chloride : 0.001 BDL

J; Styrene 0.001 BDL

' Tetrachloroethene 0.002 BDL

Tetrachloromethane 0.001 BDL

gf trans-1,2-Dichloroethene 0.001 BDL

i trans-1,3-Dichloropropene 0.001 BDL

Tribromomethane (Bromoform) 0.001 BDL

33 Trichloroethene 0.001 ' BDL

gi Trichloxrofluoromethane ' 0.001 BDL

* Trichloromethane (Chloroform) 0.001 BDL

Vinyl acetate 0.025 BDL

gj Vinyl chloride 0.00S BDL"

4. Xylenes (Total) 0.003 . BDL

U
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Project #: 920476
Page 11 of 16

Cim L

mplin : =130
VOLATILES Method: B8W-846 8240 (Modified to capillary)
Parameter MDL Analysis
_ ng/L - mg/L
§ 1,1-Dichloroethane 0.01 BDL
1,1-Dichloroethene 0.01 BDL
x 1,1,1-Trichloroethane 0.01 BDL
X} 1,1,2-Trichloroethane 0.01 BDL
i 1,1,2,2-Tetrachloroethane 0.01 BDL
) 1,2-Dichloroethane 0.0l BDL
#] 1,2-Dichloropropane 0.01 BDL
! 1,2,3-Trichloropropane 0.01 BDL
- 1,4-Dichloro-2~butene 0.01 BDL
7 2-Butanone (MEK) 0.50 BDL
‘ 2-Chloroethyl vinyl ether 0.01 BDL
2-Hexanone 0.10 BDL
4-Methyl-2-pentanone (MIBK) 0.05 BDL
Acetone 0.75 BDL
Acrolein 1.0 BDL
Acrylonitrile 1.0 BDL
oy Benzene 0.01 BDL
.j Bromodichloromethane 0.01 - BDL
- Bromomethane 0.05 BDL
Carbon disulfide 0.01 BDL
1 Chlorobenzene 0.01 BDL
J; Chloroethane 0.05 BDL
Chloromethane 0.05 BDL
. ¢is-1,3-Dichloropropene 0.01 BDL
] Dibromochloroemethane ' 0.01 BDL
¥ - Dibromomethane 0.01 BDL
e Dichlorodifluoromethane 0.01 BDL
g? Ethylbenzene 0.01 BDL
3: Iodomethane 0.01 BDL
Methylbenzene (Toluene) 0.01 0.13
't Methylene chloride _ 0.01 BDL
j} Styrene 0.01 BDL
2 Tetrachloroethene 0.02 BDL
Tetrachloromethane 0.01 .BDL
trans-1,2-Dichlorcethene 0.01 BDL
trans-1, 3-Dichloropropene 0.01 BDL
Tribromonmethane (Bromoform) 0.01 BDL
Trichloroethene 0.01 BDL
Trichlorofluoromethane _ 0.01 BDL
Trichloromethane (Chloroform) 0.01 BDL
Vinyl acetate 0.25 BDL
Vinyl chloride 0.05 BDL
Xylenes (Total) _ 0.03 0.31

S v T
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]
ID: -13
5 VOLATILES Method: 8W-846 8240 (Modified to capillary)
Parameter MDL Analysis
ng/L ng/L
1,1-Dichloroethane 0.001 BDL
1,1-Dichlorcethene 0.001 BDL
- 1,1,1-Trichloroethane 0.001 BDL
‘ 1,1,2~-Trichloroethane 0.001 BDL
o 1,1,2,2-Tetrachloroethane 0.001 BDL
1,2-Dichloroethane 0.001 BDL
o 1,2~Dichloropropane 0.001 BDL
5 1,2,3-Trichloropropane 0.001 BDL
1,4-Dichloro-2~butene 0.001 BDL
2-Butanone (MEK) . 0.050 BDL
2-Chloroethyl vinyl ether 0.001 BDL
2-Hexanone 0.010 BDL
4-Methyl=-2-pentanone (MIBK) 0.005 BDL
" Acetone - 0.075 BDL
] Acrolein ‘ 0.001 BDL
’ Acrylonitrile 0.001 BDL
Benzene 0.001 BDL
_ Bromodichloromethane 0.001 BDL
= Bromomethane 0.005 BDL
Carbon disulfide 0.001 BDL
Chlorobenzene 0.001 BDL
g Chloroethane ' 0.005 BDL
Chloromethane . 0.005 BDL
. eis-1,3~Dichloropropene 0.001 BDL
_} Dibromochloroemethane 0.001 BDL
@ Dibromomethane 0.001 BDL
Dichlorodifluoromethane 0.001 BDL
1 Ethylbenzene 0.001 BDL
J Iodomethane 0.001 BDL
Methylbenzene (Toluene) 0.001 BDL
. Methylene chloride 0.001 BDL
l Styrene 0.001 BDL
Tetrachloroethene 0.001 BDL
Tetrachloromethane 0.001 BDL
trans-1,2-Dichloroethene 0.001 BDL
, trans-1,3-Dichloropropene 0.001 BDL
Tribromomethane (Bromoform) 0.001 BDL
Trichloroethene 0.001 BDL
Trichlorofluoromethane 0.001 0.74
Trichloromethane (Chloroform) 0.001 BDL
Vinyl acetate 0.025 BDL
Vinyl chloride 0.005 BDL
Xylenes (Total) 0.003 BDL

L
)
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e : =128 (cont'd
PNA'S Method: EW-846 8310
Parameter MDL (mg/L) Analysis (mg/L)
Acenaphthene 0.010 BDL
Acenaphthylene 0.010 BDL
Anthracene 0.0066 BDL
Benzo(a)anthracene 0.00010 0.00085
Benzo(a)pyrene 0.00020 0.00097
Benzo(b) fluoranthene 0.00018 BDL
Benzo(ghi)perylene 0.00076 BDL
Benzo(X) fluoranthene 0.00017 BDL
Chrysene . 0.0015 BDL
Dibenzo(a,h)anthracene 0.00030. BDL
Fluoranthene 0.0020 0.0021
Fluorene 0.0020 BDL
Ideno(1,2,3-c,d)pyrene 0.00040 BDL
Naphthalene 0.010 BDL
Phenanthrene 0.0060 BDL
Pyrene 0.0027 BDL

: =129 (cont'!

PNA'sS Method: §8W-846 8310
Parameter MDL (mg/L) Analysis (mg/L)
Acenaphthene 0.010 BDL
Acenaphthylene 0.010 BDL
Anthracene 0.0066 BDL
Benzo(a)anthracene 0.00010 BDL
Benzo(a)pyrene 0.00020 BDL
Benzo(b) fluoranthene 0.00018 BDL
Benzo(ghi)perylene 0.00076 BDL
Benzo (k) fluoranthene 0.00017 BDL
Chrysene 0.0015 BDL
Dibenzo(a,h)anthracene 0.00030 BDL
Fluoranthene 0.0020 BDL
Fluorene 0.0020 BDL
Ideno(1,2,3-c,d)pyrene 0.00040 BDL
Naphthalene 0.010 BDL
Phenanthrene 0.0060 BDL
Pyrene 0.0027 'BDL
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ol
Sample ID: Mw-130 (cont'd)

a PNA’S Mothod: SW-846 8310 |

i Parameter MDL (rg/L) Analysis (ng/L)

;; Acenaphthene 0.10 BDL

a Acenaphthylene 0.10 BDL
Anthracene 0.066 BDL

% Benzo(a)anthracene 0.0010 BDL

i Benzo(a)pyrene 0.0020 BDL

« Benzo(b) fluoranthene 0.0018 BDL
Benzo(ghi)perylene 0.0076 BDL

2 Benzo (k) £lworanthene 0.0017 BDL

h Chrysene . 0.015 BDL

« Dibenzo(a,h)anthracene 0.0030 : BDL

- Fluoranthene 0.020 BDL
Fluorene 0.020 BDL
Ideno(1,2,3-c,d)pyrene 0.0040 BDL
Naphthalene 0.10 0.37
Phenanthrene 0.060 0.087
Pyrene 0.027 BDL

e : - ont'’

. PNA's Method: §EW-846 8310
Parameter MDL (mg/L) Analysis (mg/L)

} Acenaphthene 0.010 BDL

- Acenaphthylene 0.010 BDL
Anthracene ' 0.0066 BDL
Benzo(a)anthracene . 0.00010 0.00019%9
Benzo(a)pyrene 0.00020 0.00024
Benzo(b) fluoranthene 0.00018 BDL

- Benzo(ghi)perylene 0.00076 BDL

J Benzo(k)fluoranthene 0.00017 BDL
Chrysene 0.0015 BDL

§ Dibenzo(a,h)anthracene 0.00030 BDL

J Fluoranthene 0.0020 BDL

’ Fluorene 0.0020 BDL
Ideno(1,2,3-c,d)pyrene 0.00040 BDL
Naphthalene 0.010 BDL

g Phenanthrene 0.0060 BDL
Pyrene : 0.0027 BDL

1
;
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e : =128 (cont'

TOTAL METALS
Method: 8Standard Methods

I
é] Parameter MDL (mg/L) Analysis (mg/L)
Arsenic 0.2 BDL
7 Cadmium 0.05 BDL
,] Chromiun . 0.05 BDL
- Lead 0.1 0.5
Selenium 0.2 BDL
?j Silver 0.05 BDL
. ' Barium ' 0.05 0.33
~ Mercury 0.005 BDL
,,} v
e : - copnt'd
J TOTAL METALS
Method: 8Standard Methods
j Parameter MDL (mg/L) Analysis (mg/L)
Arsenic 0.2 BDL
. Cadmium 0.05 BDL
J Chromium 0.05 BDL
: Lead 0.1 BDL
Selenium 0.2 BDL
» Silver 0.05 BDL
J Barium 0.05 0.21
-, Mercury 0.005 BDL
‘
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TOTAL METALS
Method:

Paranmeter

Arsenic
Cadmium
Chromium
Lead
Selenium
Silver
Barium
Mercury

QUALITY ANALYTICAL LABS

Project #%:
Page 16 of 16

ont!

standard Methods

MDL (mg/L)

Sample ID: MW-131 (cont'd)

TOTAL METALS
Method:

Parameter

Arsenic
Cadmium
Chromiunm
Lead
Selenium
Silver
Barium
Mercury

PCBs/Liquid
Method: GC/ECD

S8tandard Methods

MDL (mg/L)

Sample ID: (cont'd) MDL (mg/L)

MW-128
MW-129
MW-130
Mw-131

0.02
0.02
°.°2
0.02

MDL = Method Detection Limit

TO

STS CONSULTANTS P.17

920476

Analysis (mg/L)

BDL
BDL
0.06
1.8
BDL
BDL
0.29
BDL

Analysis (mg/L)

BDL
BDL
BDL
2.9
BDL
BDL
0.14
BDL

Analysis (ma/L)
BDL
BDL
BDL
BDL

BDL = Below Detection Limit

Respectfully subnmitted,

Nzchclas é«%\

Lab Manager

Quality Analytical Labs, Inc.
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RADIOACTIVE PROJECT EXPERIENCE

R

Confidential Client
Assessment of Hazardous Solid Waste
Storage Risk

A nuclear fuel processing plant had
treated low level radioactive waste by
solidification and storage in steel drums.
After a short period of time a number of
the drums showed a substantial degree of
swelling, and in view of the nature of the
contents, the owners asked STS to
determine the nature and condition of the
contents prior to opening the drums.

Using a combination of dynamic and
'mechanical tests, STS was able to prove
that the waste had not reliquified, and
there was a very low risk of gas pressure
build-up in the drums. The drums were
then successfully opened with no spillage
or gas release, confirming STS" analysis
that the swelling was caused by uneven
expansion of the solidification agent,
probably caused by incomplete mixing.

Fermi National Laboratory
Tritium Contaminated Water Sampling
Batavia, Illinois

STS participated in the design, installation
and sampling of a series of groundwater
monitoring wells to explore for a potential
release of tritium-enriched water at Fermi
\National Laboratory. The wells were
installed at an angle, to facilitate sampling
of a drainage system beneath the radiation
source which had been installed to collect
and contain any releases which might
occur. Precise location and alignment
specifications were required and complied
with. Drilling methods required that no
water be introduced, in order to minimize
the potential dilution of the tritiated water
which may have been present, and to
constrain any migration. All equipment
used was monitored for potential
radiation contamination and was
decontaminated before removal from the
site. Samples were collected by STS
personnel using dedicated sampling
equipment to avoid potential cross
contamination. Analysis was conducted
at a subcontracted laboratory selected by
Fermi Lab representatives.

Kerr-McGee Corporation
Radioactive Contamination Assessment
West Chicago, Illinois

STS was retained for a hydrogeological
assessment of the firm’s West Chicago
processing facility. Contamination of a
down-gradient municipal well prompted
officials to institute a source evaluation for
the contamination. STS' scope of services
included a remedial investigation of the
site. The facility which was formerly used
as a uranium processing plant contained
numerous waste tailing piles which were
determined to be leaching low level radio-
nuclei and volatile organic compounds
into the groundwater. The investigation
scope included the installation of over 40
stainless steel groundwater monitoring
wells to determine groundwater flow
direction and horizontal and vertical
gradients. STS conducted extensive
sampling to determine levels of
contamination for contaminants. STS
performed over 1220 soil borings for soil
sampling and chemical analysis to define
the extent of near surface and deep aquifer
contamination. STS also conducted an
extensive geophysical exploration
program including resistivity soundings
and profiling, electromagnetic inductance
and ground penetrating radar surveys.
STS performed extensive groundwater
flow and solute transport modeling to
predict steady state contamination
transport using a variety of scenarios.
STS’ modeling indicated that the leaching
of the waste tailings had contaminated the
underlying groundwater table. The
contaminants had migrated over time to
the groundwater supplies of the down-
gradient municipalities. STS crews
worked under an exhaustive health and

safety program developed by STS and
Kerr-McGee.

Institute of Paper Science and
Technology
Appleton, Wisconsin

STS conducted a subsurface exploration
for the recovery of previously disposed
radioactive tracer chemicals. Small
quantities of Promethium-147, Silver-110,
Carbon-14 and Tritium were disposed at
the IPST facility in 1979. STS was
contracted to locate and remove the
materials which were reportedly disposed
of in a container.

STS conducted a series of site surveys
including Electromagnetic(EM), Ground
Penetrating Radar(GPR) and a radiation
survey using a Geiger-Mueller Radiation
Survey Meter. Subsequent exploration
included test pit trenching of identified
target areas.

The materials disposed were reportedly
exempt from regulation due to the small
quantities, and were proposed to be
removed as part of a real estate sale under
consideration.

»

O

STS Consultants, Ltd.
Consulting Engineers




